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INTERMITTENT VENOUS OCCLUSION IN PERIPHERAL 
VASCULAR DISEASE * 


Study of Its Physiologic Mechanism and Therapeutic Effects 


WILLIAM S. COLLENS, B.S., M.D. 
NATHAN D. WILENSKY, M.D. 
and 


HYMAN GINSBERG 


BROOKLYN, NEW YORK 


The problem of increasing the vascular capacity of an extremity in which 
mechameal impairment in circulation arises from obliterative arterial disease 
is one Which taxes the ingenuity of clinical investigators. One must realize 
that any attempt at reconstructing this mechanical impairment cannot be 
by way of recreating the patency of orgamieally occluded arteries but can 
only be approached by intluencing vasospasm and the collateral circulation. 
Phe collateral circulation is nature’s method of shunting blood flow to protect 
a limb against destruction. ‘This is true in cases of organic obliterative 
arterial disease. “Vhere are, however, many patients who suffer from impair 
ment arising from partial obliteration. This state of partial obstruction 1s 
frequently influenced by two factors, first, encroachment upon the lumen of 
the vessel by organic alterations in the wall of the vessel and second, the 
added factor of vasospasm. The chief problem in treatment therefore, be 
comes one of creating maximal states of vasodilatation both of the main 
arterial pathways and their collaterals. The conservative non-operatiyve meth- 
ods outlined to influence the circulation may be generally classified into two 
large groups: one, chemical, and two, physical. The chemical methods con 
sist largely of the administration of antispastic or vasodilating drugs such 
as alcohol, salicylates, xanthines, calctum, parathormone, acetylcholine and 
Various tissue extracts. The physical methods include superficial and deep 
heat by baking, diathermy and warm baths, and alterations in environmental 
pressure of a limb by the creation of alternate suction and pressure. 

We have recommended a mechanical method which is based upon def- 
inite physiologic laws’. Hyperemia produced by venous stasis is well known 
as Bier’s hyperemia*®. Lewis*® in studying the mechanism which would ex- 
plain the therapeutic basis of Bier’s hyperemia observed in his experiments 
that after the release of venous congestion there occurred an increase in 
arterial flow much out of proportion to the original control flow. He found 
that this state of reactive hyperemia is definitely influenced and proportional 
to the amount of congesting pressure, the duration of pressure and the en 
vironmental temperature of the limb. He observed that in the normal when 
the congesting pressure is elevated to 90 mm. of mercury for 15 minutes at 
40 C., arterial flow during the state of reactive hyperemia would increase 
as much as 600 per cent (fig. 1, table 1). 

It appeared obvious to us that if we created intermittent periods of 
venous congestion that we would then be producing alternating states of 
Bier’s hyperemia and Lewis’ reactive hyperemia. We therefore constructed 


* From the Department of Metabolism and Internal Medicine, Israel Zion Hospital. 
* Read at the Sixteenth Annual Session of the American Congress of Physical Therapy, Cincinnati, 
Ohio, September 24, 1937. 
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Fig. 1 Plethysmographic tracings taken from Lewis and Grant (see references) to show intensity of 
reactive hyperemia directly proportional to duration and amount of congesting pressure and environmental 
temperatures The table (1) gives the figures pertaining to the actual increase im arterial flow during 


} 


reactive yperemia 


TAsLe | Inflow to Arm 3 Seconds After Release of Venous Congestion’ 

Blood Inflow to Normal inflow 
pressures Congesting 100 ¢.c. tissuc to 100 c.c. tissue 
and temp. pre ssure per min per nin 

120, 8&5 for 1 min 16.5 cx 1G 
March 4th temp « 44 
33.5 oo 10 “* 79 * 
120, 90 7 “ loo 15-16 cx 
March 14th temp oo “ 0 359 “ 
March 16th temp 70 ms 
125/88 * 35 22.0 10-12 ex 
March 19th temp. ov 15 26.4“ 
36 70 15 30.8 “ 
SO 15 


luced from paper by Lewis and Grant 


* Reprodu 


an automatic apparatus with which to produce intermittent periods of venous 


compression through a pneumatic culf (fig. 2) applied to the proximal por 


tion of the diseased extremity and in which we were abi to control the 


amount of pressure, duration of pressure and the period of its release. 

We have up to this time treated 137 cases of peripheral vascular disease. 
Those cases that had open lesions, whether gangrene or ulcer, were put to 
bed, a cradle baker was applied to the extremity and maintained at approxi 
mately 95 F. by the use of a 25 watt lamp, and intermittent venous occlusion 


was given at 30-40 mm., one minute on and two minutes off continuously 
day and night. After three days, treatment was reduced to approximately 
8 to 10 hours a day. In cases where no open lesions existed pressures as 
high as 60 to 80 mm. were given for alternating periods of two minutes con- 


tinuously. 


Results of Treatment 


The results indicate that we have afforded prompt relief of rest pain 
in a great majority of our cases. Intermittent claudication has been greatly 
improved, so that patients have increased their walking capacity five to ten 
times the distance they were originally able to walk before claudication de 
veloped. The nutritional condition of the tissues has improved, as evidenced 
by growth of hair and acceleration in the growth of nails. Ulcers and gan 
grenous lesions have healed which have not responded to other forms of 
therapy (table 2, figs. 3, 4; table 3; table, 4, figs. 5, 6; table 5). 
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Illustration of plethysmographic apparatus with the extremity in the boot and the pneumatic 
cuff apphed to the thigh. 


f lhromboangutis Obliterans 


Per Cent 
Healed 
Ulcers or Gangrene 
Completely healed 
Healing 
\mputation 
Healed and subsequently broken down 


62 
x) 


Per Cent 
Completely 
Relieved 
Rest) Pain 
Complete rehef in 48 hrs 
Partial reliel 


No rehet 


83 


We also have evidence that there has been a definite improvement in the 
low of arterial blood by increase in the surface temperature of toes and iim 
provement in oscillometric readings. Lut most important of all is the evi 
dence which we have accumulated in our plethysmographic studies that 
the method of treatment has resulted in definite increases of vascular capacity 
and rate of arterial flow. These plethysmographic investigations, in  addi- 
tion to furnishing information with regard to results of treatment, have also 
taught us a great deal regarding the potential vascular capacity of an ex 
tremity suffering from arterial obstruction and the role of yaso-spasm = in 
this impairment. It also furnished us with a means of determining the 
prognosts and a method with which we can select our cases and fairly ac- 
curately determine those that can be helped or not, 

igure 7 is a plethysmographic tracing performed upon a normal ex- 
tremity. \t the point marked by the arrow (V.P.), 70 mm. of pressure 
were applied to the proximal portion of the extremity. One observes that 
immediately following the interruption in the venous return, with the arterial 
pathway remaining patent, there occurs an increase in the volume of the 
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Ing the course of a linear equation. 
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assumes a parabolic shape. 
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10 seconds and after that there occurs a progressively increased resistance 
Thus, taking the first 5 
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Summary of Cases of Peripheral Vascuwar Sclerosis (Non-Diabetic) 


Total No ol 
Males 
Females 
Incidence of open lesion 


Pain Reliet 
Complete relief in 48 hrs 
Partial rehet 
No rehet 


Lleers or Gangrene 
leers 
Completely healed 
Completely healed 
Healing 
Failed 


rosis th m ‘ hstruction to arterial flow and gangrene 
completel led, alter SIN weeks treatme 


Diabete ind peripheral sclerosis with sudden acute thrombosis of poplite il artery Nine days 


fter onset of the thrombosts shere was marked pai, discoloration ant anesthesia of great toe, 
ut the pam wa relieved nine hours attet starting treatment, and three weeks later it was completely 
healed, B. 
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Peripheral Vascular Sel 


Per Cent 


Incidence of open lesions 


Pain Rehet 
Complet pain 
Partial relief of pain 


No relief of pain 


Lleer and Gangrene 
Total No. of Cases 
Healed 
Healing 
No healing 


failures 
\mputation § ‘ 


mbholus and Acute Thrombeas 


No ol Cases 

Relhef of pain—Complete in 
Completely recovered 
\mputation 


seconds following compression, in the absence of venous resistance, one has 


a ready method for establishing the rate of blood flow. The caleulattons 


indicate that in this extremity 3.4 ce. of blood thowed through 100 ce. of tis 
sue per minute. The total rise in the extremity for the first minute follow- 
ing compression offers one a fair index of the total additional potential vas- 


Plethvsmographn cing ke on normal extremity The tracing in 4 shows the increase in 
application cf 70 mm. of congesting pressure to the thigh The rate of flow is established 
in volume occurring re first five seconds after the application of congesting pressure 
B indveates the marked 1 ease in the rate of flow after relaxation of normal vasomotor 

tone by the application of short wave. 
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cular capacity of the limb. In this case it is found to be 41.0 ce, In figure 
7b. the same reading is taken after the extremity has been subjected to an 
elevation of temperature to 100 degrees bf. for TO minutes by a short wave 
treatment. One can here observe a very startling change in the nature of 
flow and the potential vascular capacity. The rate of flow rises to 4.9 ce, 
per 100 cc. of tissue per minute, an actual increase of 44 per cent, while 
the capacity of the vascular bed rises from 41 to 51.5 ce., an actual increase 
of 35 per cent. This is obviously the result of the release of normal vaso 


motor tone with the creation of profound vaso-dilatation, “This experiment 


has great clinical implications for it indicates that under stress arteries are 
so elastic that they have a capacity of transporting almost twice as much 
blood as they do normally. If there is such a large safety factor controlled 
by vasomotor tone, it becomes obvious that when organic obliterative dis 
ease develops, it is the vasospastic state which must be released in’ order 


to create any therapeutic effect. 


-- 
SHORT Wave 


‘min 
(let str 


A 


control curve, 4, in 


Plethysmographic tracing it a case of thromboangniitis obliterans. Phe 
flow alter 


reduction in vasenlar floy, while the curve in B, illustrates the marked increase im 
application of short wave indicating large role of vasospasm 


Figure & illustrates the type of tracing which is obtained in a case ot 
thromboangiitis obliterans with intermittent claudication. This patient is 
10 vears old and has had Duerger’s disease for 6 years, his chief complaint 
heing coldness of feet, some nocturnal rest pain and intermittent claudica- 
tion on walking two city blocks. Oscillometric readings and surface tem- 
perature studies showed that he had evidence of a moderate degree of oc- 
clusion. The plethysmographic tracing discloses a reduction in the rate of 
flow to 28 ce. for 100 ce. of tissue per minute, with the potential vascular 
capacity being 23.9 cc. After 10 minutes of short wave treatment one notes 
a remarkable increase in the rate of flow to 4.2 cc. for 100 ce, of tissue per 
minute (which is practically normal) with the vascular capacity reaching 
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48 ec. On the basis of this study it was apparent that there was a vers 
powerful factor of vasospasm playing part tm this patient's condition. 
It was possible to predict that this patient would respond to treatment, \fter 
two weeks of treatment with intermittent venous occlusion his rate of flow 
and vascular capacity approached the normal. There was a simultaneous 


five-fold increase in his walking capacity and a complete disappearance ot 


all subjective symptoms. His oscillometric readings were only slightly 1m 


proved. 

Figure 9 illustrates the nature of the plethy smographic tracing In a 
of diabetic peripheral vascular sclerosis with a gangrenous ulcer on 
ereat toe of the right foot (ig. 10). This patient gave a history 
two vears standing and of the gangrenous 


case 
the heel and 
of intermittent claudication 
— | 


depicted im hgure shown {, and eight weeks atte 
treatment, B. 
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lesions six months before coming under observation. He had suffered from 
an inordinate amount of pain and had been in bed in three different hospi- 
tals over a period of five months. He had received baking, wet dressings, 
intravenous hypertonic saline and tissue extract for a sufficiently long period 
to satisfv his physicians that these methods of treatment were of no avail. 
Oscillometric readings were absent in the foot and leg and showed only 
traces at the mid-thigh. There was a marked delay in venous filling time. 
After amputation at mid-thigh was suggested as the only logical procedure, 
he decided to try intermittent venous occlusion. One will observe the pro- 
found degree of vascular impairment from figure 9. His rate of flow was 
1.1 ce. for 100 ce. of tissue per minute and the vascular capacity was 23.3 
ce. After two weeks of intermittent venous compression at 40 mm. given 
continuously at one minute on and two minutes off, the vascular capacity 
rose to 32 ce., an improvement of almost 50 per cent in arterial flow. There 
was prompt relief of rest pain in this case within 48 hours, and at the end of 
four weeks the gangrenous slough began to separate with the appearance of 
healthy granulation tissue. Eight weeks after treatment the patient shows a 
healing granulation ulcer (fig. 10). 

We have been able to demonstrate the development of dicrotism in the 
pulse during the phase of reactive hyperemia. This is a graphic indication 
to us that the release of venous compression is associated with a definite in- 
crease in the lumen of the arterial tree. 


Discussion 


This paper has been concerned with an attempt at elucidating the mech- 
anism which lies at the basis of the clinical application of intermittent ven- 
ous occlusion. We have found that the plethysmographic tracings have fur 
nished us with an accurate method for determining the rate of blood flow 
through extremities and given us a concept of the potential vascular capacity 
which is normally held in check by the sympathetic fibers which control 
vasomotor tone. It appears that when impairment in circulation arises from 
the obliteration of the lumen of both the main arterial pathways and the 
collaterals, relaxation of vasomotor tone does not increase arterial flow. Un- 
der such circumstances one is dealing with a type of circulatory impairment 
that is bevond medical relief and might adequately be compared with a state 
of cardiac decompensation without cardiac reserve. When one meets with 
the type of case in which impairment arises from organic obliterative disease 
upon which is engrafted a vasospastic state, this is probably a form of 
decompensation with a sufficient reserve that can be influenced by creating 
vasodilatation. 

We feel that after three vears of clinical application, intermittent ven- 
ous compression is one Of the most erfective methods for producing active 
vasodilatation. Lewis indicated that this vasodilatation which accounted 
for reactive hyperemia was the result of the elaboration by tissues subjected 
to venous congestion of an “H” substance which had profound vasodilating 
properties. Barsoum and Smirk‘ have recently confirmed this impression 
and have isolated a substance under these circumstances which shows the 
vasodilating effects. There is an interesting aspect to this subject which 
has been recently presented by Menkin.* In studies on the mechanism of in- 
flammation he has succeeded in isolating a crystalline substance from the exu- 
date which has remarkable effects in increasing the permeability of the en- 
dothelial wall, thus permitting greater capillary filtration. This substance he 
calls leukotaxine. In addition it is capable of permitting the passage of leu- 
kocytes and has the property of decreasing the tonus of an isolated loop of 
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Fig. 11 thead of applying intermittent venous 
occlusion at short wave simultaneously The ele 
vation mporature of the deeper structures 
is outlined to nts the phenomenon of reac 

yperen ‘ imbulatory cases short) wave 


itermiftent ‘ us occlusion are given simul 
taneously enous oO sion treatment is cot 
halt hour. 


i guinea pig's intestine. It is also a powerful vasodilator. Menkin believes 
that it is probably this substance, leukotaxine, which is elaborated by tissue 
cells in Lewis’ reactive hyperemia. This concept seems to explain our own 
observations which we made in patients who had infected suppurating le 
sions and were subjected to intermittent venous compression. We have 
found that when the compression treatment is apphed there occurs a re 
markable increase in the amount of pus discharged from these wounds. Is 
it not possible then that Dier’s hyperemia and intermittent venous compres 
sion result in the healing of infections and ulcers by virtue of the stimula 
tion of leukotaxine production and thus accelerate this phase of the mechan 
ism of inflammation? 

De Takats® has recently published a paper in which he attempts to in 
dicate that the method of treating these cases by intermittent venous com 
pression can be enhanced by elevating the limb during the phase of release 
to allow the blood from the veins and capillaries to flow into the general 
circulation. He seems to feel that the emptying of the venocapillary bed 
creates a potential vascular space for facilitating the filling of arterial blood 


when the congesting pressure is applied. \n examination of our plethys 


mographic curves will disclose that immediately upon release of pressure the 
volume of the extremity drops precipitously indicating that the venous blood 
has promptly entered the systemic circulation. Furthermore, the straight 
line rise for 10 seconds following compression would in itself prove that 
the venocapillary bed plays no part in creating a resistance sufficient to 
retard arterial flow. We are, therefore, unabie to subscribe to this concept 
and feel that it creates an additional unnecessary complication to this sim 
ple method of treatment. 

A few words about the value of short waves. It appears from our 
studies that the application of short waves has the property of producing 
a most profound degree of vasodilatation probably as a result of the eleva- 
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tion of the temperature of the deeper structures This must undoul bredly 
be true also of diathermy. \We have, however, obser ed that the introduc 
tion of deep heat is a double edged eword and when given to patients in 
excessive dosage will result im the ] roduction of vasospasm and induce pain. 
It is therefore recommended that shee elevation in temperature be only mint 
mal and be given to a point where the surface temperature does not rise 
higher than 100 FL Tt will be found that this is well within the limit 
of comfort to the patient and is always <« associated with active vasodilatation. 
We give our patients daily mild short wave applications simultaneously 
with intermittent yenous compression (fig. 11) and have found that it 1s 
capable of ereatly accentt iting the phenomenon of reactive hyperemia. We 
are thus able to recommend ¢ elevations in the temperature of the deeper 
structures as an important adjunct in the treatment with intermittent venous 


compression. 
Conclusion 


The use of intermittent venous occlusion 1s presented for the treatment 
of periphers vascular disease and the physiologic mec chanism responsib le 


for the ther: peutic effect 1s elucidated.* 


123 Sth Avenue. 
Avenue 


Note We wish to expres our apprecia tion to Milton andowne andl Meister tor ther 


thre onstruction and deve lopment of the Pp lethysmograph We also thank Dr Henry 
Service, for hrs kine cooperation 
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EFFECT OF ARTERIO-VENOUS SHUNT IN PERIPHERAL 
VASCULAR DISEASE * 


KARL HARPUDER, M.D., 
I. D. STEIN, M.D. 


and 


J. BYER, M.D. 


NEW YORK 


The clinical symptoms of an insufficient blood supply to the extremities in 
arteriosclerosis or endarteritis obliterans are well known. However, we have 
very little information concerning the metabolic changes in the tissues with 
acutely arrested or chronically impaired circulation. Such information would lead 
into the paramount problem of local circulation: the performance of metabolic 
processes under varying external conditions. It would give us much more know! 
edge concerning the actual efficiency of the peripheral circulation than oscil- 
lometric, plethysmographic, skin temperature — and histamine tests. It does not 
deal with minor functions or symptomatic effects of the peripheral circulation, 


but with its very purpose, the metabolism of the tissues. 


Studies of local tissue metabolism within the intact body meet with great 
technical difficulties. The only practical possibility in humans is the examination 
of metabolites in the blood carried to and from the tissue. Thereby, however, 
we obtain the result of two variable factors, tissue metabolism and circulation, 
and it will frequently be difficult to decide which of these is responsible for a 
given change. 

Partly for the latter reason we did not compare in our experiments arterial 
and venous blood, but venous blood from the same part of the body with varying 
external conditions or venous blood from two comparable parts of the body 
under identical external conditions. 

We examined the blood for the following constituents: ©,; total CO,: 
CO, combining power of the plasma; lactic acid; blood sugar. In one part of 
the experiments total non-protein N, urea N, and non-protein-non-carbohydrate 
C was estimated. The importance of O, and CQ, studies do not need much ex- 
planation. Rapid local circulation or low tissue metabolism produce high ©, and 
low CQO, values of the venous blood. A diminished local circulation or a high 
tissue metabolism result in low ©, and igh CQ. values of the venous blood. 
©. and CO, studies have frequently been carried out to investigate the influence 
of heat or cold or therapeutic measures upon the local circulation. No efforts 
have, to my knowledge, been made to study the influence of peripheral vascular 
disease itself upon the ©, and CQ, contents of the blood of the diseased ex- 
tremities and to correlate them with other blood constituents and with the results 
in normals. 

The CO, combining power or alkali reserve of the plasma demonstrates the 
amount of its basic substances, neutralized by carbonic acid or other weaker 
acids and available for the neutralization of acid metabolites. It will become 
diminished when the production of such metabolites is increased — acidosis 
and will be abnormally high with a low formation of acid metabolites or an 
increased liberation of basic substances, like sodium or potassium — alkalosis. 
Such changes may be local or systemre. 

Lactic acid is one of the normal metabolites of the muscle during exercise 


* Read at the Sixteenth Annual Session of the American Congress of Physical Therapy, Cineimnati, 
Ohio, September 24, 1937. 
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and is partly transformed locally into glycogen, partly carried off by the circu- 
lation to be transformed into glycogen by the liver or eventually to be excreted 
by the kidneys. With physiologic exercise in a normal muscle and with normal 
circulation immediately recovery takes place and lactic acid does not appreciably 
increase in the muscle or its venous blood. With strenuous exercise the lactic 
acid of the venous blood will markedly increase and its removal from the blood 
may require considerable time, about one-half hour. The same amount of exer- 
cise may be strenuous for a seant, untrained muscle and physiologic for a well 
developed and trained muscle. 

(ilucose was examined because it is the most important source of energy for 
peripheral Ussues. The N- fractions and the rest- carbon were investigated in 
search for intermediary metabolites. 

The methods used were those of van Slyke and co-workers. All precautions 
for the analysis of ©., CO, and lactic acid in blood were carefully observed and 
double analyses were performed in ali cases. The peripheral circulations of those 
experimented upon were clinically thoroughly mvyestigated. 


Laboratory Demonstration on Blood Constituents 


The results to be presented can be separated into two groups: experiments 
on normal individuals and on cases of peripheral vascular disease, the former 
being the basis for the evaluation of the latter. I first demonstrate the normal 
average values of the above biood constituents, as available in the literature. 


Tate 1 Results of Vascular Spasm and its Release in Normal Subject 


co Alkali Reserve Lactic Acid Glucose 
Cold Cold Cold Cold 
Rest Reflex Rest Reflex Rest Reflex Rest Reflex 


4.0 50.4 33.5 52.5 14.9 WH 76 


Pain Pain Pain Pain Pain 

Reflex Rest Reflex Rest Reflex Rest Reflex Rest Reflex 
56.2 61.1 150 

Hista Cold Hista Cold Hista Cold Hista Cold 

mine Reflex mine Reflex mine Reflex mine Reflex 
19.] 30.5 30.5 56.2 


Table 1 of our own experimental data demonstrates the results of a vascular 
spasm and its release in a normal subject. At a room temperature of 71 F. and 
at rest, blood was drawn from a deep left antecubita vein, then the right fore- 
arm was immersed in ice water at 30 F. The skin temperature of the left fore- 
im dropped within fourteen minutes from 89.6 to 86.2 F. Blood was again 
taken from the same left vein. The cold reflex from the right to the left arm 
resulted in a sharp decrease in ©., an increase of CO, and lactic acid and a 
decrease of the alkali reserve and blood sugar. Similar changes in ©. and CQ), 
resulted when vascular spasm was produced by a painful stimulus. These re- 
sults are in every detail compatible with a decrease in circulation, caused by 
vascular spasm, the metabolism remaining unchanged as the examined left arm 
was kept at rest and room temperature. The first experiment was repeated and 
blood first taken from the left forearm, when its skin temperature, after im- 
mersion of the right forearm into ice-water, dropped about 2 degrees. Histamine 
iontophoresis was then applied to the left forearm for 10 minutes, the right fore- 
arm still being kept under ice-water. The skin temperature of the left forearm 
rose again and the blood showed an increase in ©,, in alkali reserve and blood 
sugar and a decrease in CO... A primary vascular spasm produces marked chemi- 
cal changes in the peripheral blood, the result of diminished, slow circulation. 
Histamine is capable of overcoming the vascular spasm of a cold reflex, and 
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apparently dilates, by reflex-action from: the skin, deep vessels. “The demonstrated 
complete restitution of normal blood chemistry by histamine iontophoresis cannot 
result merely from an increased skin circulation. 


TABLE 2 ffect o , >on Blood Constituents of Trained and Untrained Subject 


Oz — COs Alkali Reserve Lactic Acid Glucose 
Rest Exercise t Exercise Rest Exercise Rest Exercise Rest Exercise 


Trained 12.7 54.6 47.2 {X.4 14.8 16.2 79 79 
Untrained 20.4 7.0 11.9 18.2 102 107 


Table 2 demonstrates how little an adequate amount of exercise — 20 force 
ful contractions of the hand — affects the blood constituents of a trained subject 
and how marked the changes are in an untrained normal person for whom the 
same amount of exercise was too strenuous. 

Complete arrest of circulation in normal individuals was effected by inflating 
a rubber cuff around an arm to a pressure of 180-200 mm. Hg. To secure an 
influx of capillary blood into the veins it was necessary to release the pressure to 
100 mm. Hg. in drawing the blood. Ischemia of 5 minutes duration at rest and 
room temperature resulted in a marked drop of ©., a moderate increase or an 
unchanged CQ. and irregular variations of alkali reserve, lactic acid and blood 


Coustituents of Blood 


Lactic Acid Glucose 
Rest Ischemia Rest Ischemia 


he 12.8 105 107 
18.1] 14.3 


14.3 18.1 87 R2 


sugar (table 3). If ischemia was combined with 20 contractions of the hand, the 
slump in ©, was very marked and so was the increase in lactic acid (table 4). 


TABLE 4 tect of Ischemia and onstittucnts of Blood 


Lactic Acid Crlucose 
Rest Work st Work 


OO 
7 55 Z HH) 


However, there is practically no change in total CO, and alkali reserve. We as 
sume a complete neutralization of lactic acid in the tissues before it pours into 
the circulation and the use of ©, for intermediary oxidations without formation 
of free CO. when a muscle contracts while its circulation js arrested. Search for 
such intermediary metabolites has not been successful. If the circulation is com 


on Blood After Exercises on Ischemic Tissues 


co) Alkah Reserve Lactic Acid Cilucose 
Work Release rk Release Work Release Work Release Work Release 


7) 17.1 $5.0 6.7 36.1 78 87 
160 3.5 0.7 54.0 108 5 
6.8 13.7 34.5 14.9 326 O4 


pletely released following ischemic exercise (table 5), the O, rapidly climbs up 
to high-normal values (within 20 seconds) and total CO, is diminished. The 
alkali reserve drops, lactic acid, however, remains very high. There is appar- 
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" Patient Rest Ischemia Rest Ischemia Rest Ischemia 
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ISI 163 135 483 304 53 57 
NBI 14.0 3520 547 3567 37.0 
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18.5 6.1 $9.5 JO 0) 53.3 54.0 
Patient Rest Work Rest Work Rest. Work 
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ently a marked ©, debt, but ©, is carried through the peripheral circulation with 
out being utilized. Lactic acid 1s now being neutralized partly at the expense of 
the alkah reserve, and there is al acidosis compensated a loss of free 


In a last series of experiments on normal individuals venous blood from the 


TABLE 6 Comparison of Venous Blood Changes of Forearm and Toot im Normals 
Os, CO), Alkali Reserve Lactic Acid Glucose 
Fore Fore Fore Fore Fore 
Patient Arm Foot Arm Foot Arm Foot Arm Foot Arm Foot 
By 16.9 47.5 46, 16.0 15.5 XS 85 
NK. Ha 18.8 17.0 51.4 51.2 51.6 48.0 15.9 14.1 so 82 
Ste 144 33.5 52.0 51.0 0.3 14.8 15 s4 
12 


16.7 < 10.1 


forearm and from the foot was compared (table 6). The individuals were kept 
at complete rest for 30 minutes, upper and lower extremities relaxed in dependent 
position, uncovered and exposed to room temperature, Then blood was taken 


In two experiments the values of ©), Ct Pity lactic acid and vlucose in the blood 


from forearm and foot were prac tically identical. In two other persons the blood 


of the foot carried slightly or detimtely more ©, and Jess CQ, than the blood 


from the arm. Lactic acid and alkali reserve were identical. In all cases the 


skin temperature of the foot was lower than the one of the forearm, the feet 
appeared cyanotic. However, the examined blood constituents showed either 


identical values on forearm and foot, or the foot blood was more arterialized 


than the arm blood. 


fo summarize our results in normals: Producing a vas ular spasm we 


found, as expected, signs ot a slow Cir ulation, a decrease 1 oF ine Tease in 


CQ), and slight increase in lactic acid. decrease in alkali reserve and blood sugat 


Complete arrest of local circulation resulted in a marked loss of O,, COz; alkali 
reserve, lactic acid and blood sugar varying, but not very significantly. Muse ular 


exercise in a trained person produced but little alteration in the blood con 


stituents. and in an untrained person was followed by a marked fall of ©, 


increase in CQO, and lactic acid Muscular exercise under ischemic conditions 
caused in the blood drawn from the ischemic area a ver) marked drop of ©, 
and a very sharp increase of lactic acid. However, total CO, and alkali reserve 


remained unchanged. Blood sugar was slightly increased, Comparison of venous 


tlood from the forearm and the foot of the same person s owed either identical 


values or somewhat more ©, and less CO, in the blood of the foot. 


Clinical Investigations 


The second part of our myesiigations concerned patients with peripheral 


vascular disease. The grouping of the re sults will. for the sake of later dis 


ussion, be different from: the above \ll cases had advanced arteriosclerosis, 


eventually with diabetes or advanced endarteritis 


Table 7 demonstrates the values of blood from the forearm and the foot of 


PARLE 7 Venous Blood of Forearm and Foot m Peripheral Vascular Disease 
O: co Alkali Reserve Lactic Acid Glucose 
Fore Fore Fore Fore Fore 
tient Arm Foot Arn Foot Arn Foot Art } ' Arn Foot 
. 15.2 18.7 52.1 $0.9 14.2 17.7 Q2 92 
lla 528 5? 44 5 10.0 15.1 76 
98 18.1] 53.8 $8.3 40.3 $5.5 12.5 13.9 197 231 
16.3 18.1 50.0 49.7 4x2 41.3 16.7 18.0 O4 Of 
11.4 19.5 50.0 443 52 {8.3 15.6 17.2 116 122 a 
t 10.5 12.6 51.8 50.4 14.1 14.5 
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6 cases of arteriosclerosis. “The circulation of the legs was clinically markedly 
impaired in all of them and the blood supply of the upper extremities appar- 
ently sufficient. Again the patients were kept at rest and room temperature, legs 
and forearms exposed and im dependent, relaxed position for 30 minutes before 
blood was taken. During the experiments the skin temperature of the feet was 
in 5 patients between 11 and 7 and in case 5, 3 FP. lower than the temperature 
of the forearms. The feet looked markedly cyanotic. In all 6 cases the venous 
blood froma the foot — with its markedly impaired circulation — contained more 
(), than the venous blood from the forearm with a normal blood supply. The 
surplus of O, of the foot-blood varied between 1.8 and 8.1 volume per cent. It 
was especially high in case Gli with an indolent ulcer on the big toe, and in 
case Bo with a dry gangrene of the heel. Both patients are diabetics, and each 
lost one lower extremity several years ago by gangrene necessitating a mid 
thigh amputation. Total CO. was almost identical m 2 cases, slightly or in two 
patients markedly lower in the foot blood than in the arm blood. The latter are 
the two individuals with a very nigh ©, surplus. The alkali reserve was lower 
in the foot blood. Lactic acid was at rest on the upper normal limit or shghtly 
increased in four cases, higher than normal in two cases, but not in a single in 
stance lower in the foot blood than in the arm blood, Glucose varied irregularly. 

For theoretical reasons and with our results in producing a vascular spasm 
in mind, we expected, as a sign of a locally impaired circulation, a local anemia 
and an increased amount of CQ, in the venous blood coming from diseased 
extremities. However, we obtained from diseased extremities ©, values which 
were in 5 out of 6 patients close to arterial ones. In all 6, the ©, values from 
the legs with clinical signs of arterial obstruction were higher than those from 
the forearms with sufficient circulation. In our normal control cases the blood 
from the forearm and foot showed identical values, or the foot blood was slightly 
more arterial. 


TARLE 8 Blood Changes Following Exercise in Peripheral Vascular Disease 
= = = 


Os ‘ CO), Alkali Reserve- Lactic Acid Glucose 
Patient t Exercise Rest Exercise Exercise Rest Exercise Rest Exercise 


ina 46.8 36.5 140 138 
35.8 55.2 259 261 
56.6 ri 50.0 20.8 127 
65.2 60.0 3.8 2 112 


rhe situation becomes even more interesting in looking over table 8. Five 


cases of marked vascular obstruction were first kept at complete rest for at least 
30 minutes, four of them having been chair-ridden for many months. A vein in 
the foot was then punctured. They then performed ten slow flexions and ex- 
tensions of the toes. From the same vein blood was drawn immediately, the 
patients continuing to move the toes about ten times during the withdrawal of 
the blood. In three cases there was a marked drop of ©O,, a steep increase of 
total CO., a definite increase of lactic acid and of the alkali reserve. The results 
are much the same as after exercise of an untrained individual. However, in two 
individuals exercise resulted in a slight but definite increase in O, combined with 
an increase in total CO, which is but moderate compared with the changes in the 
first three cases. Lactic acid was markedly increased. This is a striking com- 
bination: increased muscle metabolism with an ©, debt, as seen from the lactic 
acid, resulting in higher ©, values of the venous blood in areas with definitely 
impaired circulation. 

In a last set of experiments we followed up the period of recovery after 
exercise. Blood was drawn from the same foot vein immediately after twenty 
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slow contractions of the toes and again after 30-00 minutes of rest. In normal 
individuals the shght changes occurring during physiologic exercises subside com- 


TABLE 9. Changes m Blood Constituents After Evercise and Rest 


Patient ) Co) Alkali Resery Lactic Acid Glucose 
hour Rest Work Rest Work Rest Work . Work Rest Work Rest 


H 
( Normal) 16.6 15.9 - 40.5 51.9 18.1 12.8 
Ro 13.3 10.3 $4 O00 24.0) 15.0 
\ 11.2 10.1 45.0 31.7 20) 


5 


(arm) 
20.1 


09 61.3 
21.4 $5.1 
pletely within 30 nunutes. Table 9 demonstrates the values of 2 normals and 5 
cases of peripheral vascular disease. Two of these cases behaved as expected 
of untrained individuals. .\ dimimished ©, returned to high or very high venous 
values, total CO. dropped markedly and the increased lactic acid returned to a 
high normal level after 30 minutes rest. Two cases retained low ©, values for 
30 and 60 minutes after exercise, showing only a moderate decrease in CO, and 
a very incomplete recovery from the local hyperlactacidemia. The last patient is 
most interesting, combining after 30 minutes rest, a definitely increased ©, 
(3 vol. per cent) and a moderately falling total CC ), not with a dropping, but a 
sill chmbing, very high lactic acid. Alkali reserve and glucose varied irregularly. 


Comment 


Discussing the above results in peripheral vascular disease, we start with the 
values, obtained from the diseased legs and normal forearms at rest. In our 
norma! control cases the blood from the forearm and foot showed identical 
values — such are also reported in the literature — or the foot blood was slightly 
more arterial. In the cases of peripheral vascular disease the foot blood was 
always more arterial in several cases very markedly so — and contained rela- 
tively high amounts of lactic acid. The higher ©. values of the foot blood of 
normal subjects could be the result of a blood supply larger than the metabolic 
need of the tissue. However, the usually very exact regulation of blood supply 
and metabolic need, the cyanosis and lower skin temperature of the foot even 
in normals militate against the assumption of an active hyperemia, a blood supply 
from arteries through capillaries to the veins greater than the metabolic need of 
the tissues in normals. In our arterioselerotic patients with marked symptoms of 
insufficient local blood supply a primary excess of circulation is quite impossible. 


Three explanations of our results seem possible: 1) a reduction of local 


metabolism peripheral vascular disease, overcompensating the circulatory 
shortcomings, 2) diminished permeability of the capillary walls, similar to 
pneumoconiosis, 3) the blood, supplied through the larger arteries could be partly 
blocked in obstructed arterioles and precapillanies and shunted from the arterioles 
through arteriovenous anastomoses directly into venules, without ever reaching 
the capillaries and the tissues. The first two hypotheses can be discarded, be 
cause high ©, values should then be combined with low lactic acid values and the 
capillaries should carry bright red blood — the skin should look bright red and 
not cyanotic as it really does. The only probable explanation is, therefore, a 
short circuit of arterial blood through arteriovenous anastomoses. 

An arteriovenous shunt satisfactorily explains the striking results in the two 
of the exercise experiments: slight increase in O,, moderate increase of CO, and 
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marked increase in lactic acid. [exercise produced in these cases an increased 
blood flow which, however, does not sutticiently enter capillaries and tissues. 
Therefore, the ¢ », of the venous blood imereases. Vhe increased metabolism of 
the tissue results in an increased formation of CO. and of lactic acid — the 
latter much more imtensive than the first, because of the poor blood supply 
through the capillaries to the tissues. The accumulation of these metabolites in 
the tissues will sooner or later be sutlicient to increase their level in the venous 
blood, even in the presence of an arteriovenous shunt. With a short circuit of 
arterial blood to the veins, one of our patients, during the recovery period after 
exercise, increased the ©, value of the venous blood in spite of a still increasing, 
very high lactic acid. In those cases of peripheral vascular disease reacting like 
untrained, overexercised subjects, however, the circulation through the capillaries 
is able to secure a full utilization of the blood in the tissues. In such cases the 
blood supply to the tissues durmg the period of recovery may be sutticient for a 
return of the blood constituents to previous levels within one-half hour or it 
may be very unsatisfactory, ©, remaining low and lactic acid elevated even aftet 
one hour. However, in this latter group of cases an arteriovenous shunt does not 
play a detrimental role during exercise and recovery. 

The presence of arteriovenous anastomoses in the skin of hand and feet of 
humans has been known for many years. More recently they have been demon 
strated in deeper structures, glands and the spleen. Havlicek assumes their uni 
versal presence in the human body. In normal individuals the skin anastomoses 
are used for the maintenance of the local temperature, opening under the intlu 
ence of external heat or cold and thereby dissipating heat from the body without 
overburdening the capillary circulation. In peripheral vascular disease Popott 
demonstrated histological alterations of the arteriovenous anastomoses which. 
though being different in arteriosclerosis, endarceritis and diabetes. all result: in 
an open, uncontrolled, purposeless shunt of arterial blood into the veins. Popoft 
himself examined forearm and foot blood of one such patient concerning its 
©, values and obtained more ©, in the foot blood. 

The clinical significance of the above results is apparent They demonstrate 
the presence and detrimental role of an arteriovenous shunt for the local circula 
tion in peripheral vascular disease. In our cases, arteriovenous anastomoses have 
been regularly open at rest, perhaps im a not very successful attempt to maintain 
the local temperature. With exercise, in most of the experiments, the anastomoses 
close sufficiently and capillary circulation prevails. In several cases, however, 
shunting of arterial blood takes place during and after exercise. Probably cases 


with signs of an open shunt even during exercise when the capillary blood is 


badly needed, have a poorer prognosis than those acting like untrained indi 
viduals. Our therapeutic measures open arteriovenous anastomoses as well as 
or more than capillaries, and therefore our clinical results are frequently not very 
satisfactory even when we elevate the skin temperature. One of our therapeutic 
problems is to close the shunt and open capillary circulation. In cases of 
peripheral vascular disease in which shunt circulation does not prevail, exercise 
results in the simple chemical signs of an insufficient blood supply which may 
fail for shorter or longer periods after exercise. 

If we recall for a moment the reported results, the great variety of adapta- 
tions of the normal peripheral circulation and the great difference between reac- 
tions of the normal and the diseased peripheral circulation are quite evident. The 
peripheral circulation is not just an anatomical structure, it is a functional entity 
varying from individual to individual and from moment to moment. Only close 
knowledge of these normal and pathologic functional changes will enable us to 
understand the problems of peripheral vascular disease and to treat it properly. 
I hope that our experimental work is one step of the many which have been done 
and have to be done for such an advancement of our knowledge. 

245 E. 207 St. 
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HOMFE.-MADE WHIRLPOOL BATH SUITABLE FOR 
ARMS AND LEGS * 


B. L. BOYNTON, M.D. 


MADISON, WIS. 


The average whirlpool bath in use today has one or more disadvantages : 


it is suitable only for arms or legs, and even when applicable to both, lacks 


sufficient swirling and air mixing to be of real value in the treatment of 


one or the other extremity. Many baths use mechanical agitators w hich 


impart sufficient swirling motion to the water but frequently do not provide 
provide a continuous water flow. 


sufficient air mixing; such baths do not 
maimtenance of the desired 


This latter circumstance renders ditheult) the 
water temperature throughout the treatment, and may further necessitate 
disinfection of the bath following treatment of a case with a draining sinus. 
We have, therefore, endeavored to design an inexpensive whirlpool bath 
that would overcome these disadvantages. 

The bath constructed by us has the following dimensions: Length 2812, 
width 12, depth 27'. inches. The tank is made of copper with two inlets 
connected through a “TP joint with a common pipe from a mixing valve. 
ach inlet is equipped with a one-half inch MeDaniel suction tee. with an 
air-vent pipe from the tee to the top of the bath thus providing adequate 
air mixing: the inlets are placed 4 and 18 inches above the bottom and near 
* From the Department of Radiology and Physical Therapy, University of Wisconsin Medical School, 


Madison, Wisconsin 


Fig. 1 tath empty; showing both inlets with air - Path in use; patient exercising knee. 
vents, overflow outlet and drain-pipe. Inset cross 
section view of McDaniel Suction Tee 4, air vent; 
B, water inflow. 
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the outlet. 


The overflow outlet 1s placed at one end as near the top as is practicable ¢ 


inches from top of bath to top of 


inches 
tate assembly and drainage. 


The piping used throughout is standard 1 inch galvanized 


erflow the 


May, 1938 


pipe. 


diameter of this 1s 


The entire bath is placed on one thickness of a 2-inch plank to facih 
| | 


The cost of a tank made of stainless steel would be greater than for one 


made of copper, but the appearance and wear resisting properties of the 


former might well warrant the added expense. 


Our unit has been finished 


on the outside only with one coat of aluminum paint followed by two coats 


of white. 


In using the bath for treatments of the arm the patient sits in an ordi 


nary chair, while for treatments of 


the leg the patient sits on a 


stool the 


seat of which is level with the top of the bath. 


It has been our experience that this bath GI1\ Cs adequate space for the 


patient to carry out all desired underwater exercises for the arm and leg, 


including the knee. 


for the entire depth of the beth. 


level is 2! 


The two inlets provide ample swirling and air mixing 
The 
to maintain the water at a safe and desirable level. 
inches below the top of the bath. 


2'. inch outlet sufficiently large 


In operatron the water 


Conclusions 


1. Whirlpool baths in use today have one or more disadvantages. 


2. An inexpensive whirlpool bath is deseribed which overcomes these 


disadvantages; it may be constructed by any competent tinsmith or plumber. 


3. This bath is suitable for treatment of arms and of legs including the 


knee. 
333 North 


Randall Avenui 


Trench Mouth Threatens to Be Always 
With Us 

Trench mouth, which plagued the doughboys in 
France, threatens to become one of the diseases 
that are always with us, or as scientists say, en- 
demic in this country, Dr. Don Chalmers Lyons of 
Jackson, Mich., declared at the meeting of the So- 
ciety of Bacteriologists, Pathologists and Allied 
Workers of Michigan, Ohio and Indiana 

Carriers, that is, persons who have trench mouth 
without knowing it, and improperly cleaned beverage 
glasses are the means by which this disease is 
spreading, Dr. Lyons stated. He quoted impres- 
sive figures to show the increase in cases of this 
disease within recent years. 

“In the state of Washington, where it is classed 
as a common communicable disease and according 
to law reportable within 24 hours to county and 
city health officers, there were 7 cases reported in 
1931 and 343 in 1934; a tremendous increase from 
a percentage standpoint,” Dr. Lyons said, “Ninety- 
five cases were reported in Illinois in 1931 and 758 
in 1934, or a 700 per cent Fight hun- 
dred and eighty cases were reported in up-state New 
York in 1931 and 1,733 in 1934, or more than a 
hundred per cent increase. One can 
that if all cases were reported the figures would 
be even more impressive.” 


increase. 


safely say 


examined 


hev- 


Dr. Lyons and other scientists have 
glasses as they came back from customers in 
erage dispensing establishments and also as_ they 
hung on the rack, supposedly clean and ready for 
use. They found many of the “germs” of trench 
mouth on the rims of both dirty and clean glasses. 
Reporting this investigation, Dr. Lyons said_ that 
one’s chance of getting trench mouth with a glass 
of beer were one in five. 

The chronic stage of the disease is the most 
important from the public health standpoint, Dr 
Lyons said. The organisms or “germs” that caust 
it are apparently not normally found in the mouth 
but they may get into the gums and_ propagate 
there without causing much discomfort to the pa- 
tient. The latter does not realize he has the | 
ease, does not have it treated, and unsuspectir gly 


\S- 


passes on the organisms to susceptible persons, who 
may then suffer from the acute stage of the disease. 

Dr. Lyons gave three measures for checking ‘he 
spread of trench mouth. These are: 

“1. More rigid enforcement of sanitary standards 
in beverage dispensing establishments. 

“2 Better control of Vincent's infection ‘he 
scientific name for trench mouth). 

“3. Education of the public to demand pr pet 
sanitary measures to protect their health.” — Sc 
ence News Letter. 
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THERMAL EFFECTS OF SHORT WAVE DIATHERMY ON 
BONE AND MUSCLE * 


STAFFORD L. OSBORNE, B.P.E. 
and 


JOHN S. COULTER, M.D. 
CHICAGO 


It has been generally assumed that heat is gencrated in osseous tissues when 
a high frequeney current is passed through the body. This assumption has not 
heen proved. Schhephake’ has claimed that by selection of the proper wave 
length given off by a short wave diathermy apparatus, any tissue can be selec- 
tively heated to a maximum degree. The truth of this claim has been established 
for dead tissues, but its validity for living tissues has not been substantiated. 

The following investigation was undertaken to answer two specific questions. 
lirst, can heat be produced in bone marrow in living animals by subjecting the 
leg to short wave diathermy? Second, if the bone marrow is heated, is its tem- 
perature higher than that of the adjacent muscle - 


Methods 


experiments were performed on the femur of large dogs weighing 50 to 70 
pounds. Temperature was measured by thermocouples made of constantan and 
copper wires (28 gauge Leeds and Northrup double cotton covered and enameled ) 
soldered into the typ of a 16 gauge lumbar puncture needle. The thermocouples 
were connected to a potentiometer (Leeds and Northrup portable precision type 
No. 86602) through parallel double pole switches. The couples were calibrated 
against a Bureau of Standards thermometer with seale divisions of 0.1 F. The 
thermocouple and potentiometer combination showed an accuracy of + 0.2 F. 

In the first series of experiments a thermocouple was aseptically buried in 
the bone marrow of the upper third of the femur, the insulated leads being in- 
serted beneath the skin and passing downward to the skin of the paw. After 
several weeks when healing was complete, the leads near the paw were exposed 
under barbital anesthesia, and another thermocouple was inserted into the muscle 
of the thigh through a hard rubber cannula. Following the initial temperature 
reading, the thermocouple in the muscle was removed and then short wave dia- 
thermy was applied. It was found that the muscle was heated to a greater ex- 
tent than the bone marrow. Microscopic sections of the bone marrow at the 
point of location of the thermocouple revealed considerable inflammatory reac- 
tion. For this reason it was concluded that nothing was to be gained by allowing 
the thermocouple to heal in place. Accordingly strictly “acute experiments” were 
then resorted to, 


In the subsequent experiments the mesial surface of the femur was exposed, 
drilled in the region of its upper third, and a hard rubber cannula was inserted 
into the drillhole. Through this cannula the hypodermic thermocouple was in- 
serted into the marrow. By a similar technic described by us** for the human 


thigh, temperature measurements were made in the muscles adjacent to the 
thermocouple in the bone, at a depth of 1.5 inches beneath the skin. The thermo- 
couples in the bone and muscle were in the same antero-posterior plane, so that 
they would be located the same distance from the source of the heat, which was 


* From the Departments of Physiology and Physical Therapy, Northwestern University Medical School 


* Read before the Amertean Physiological Society, Baltimore, Maryland, April 2, 198s Aided by grant 
rom Council on Physical Therapy of the American Medical Association 
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ipplied to the lateral surface of the thigh. The location of the thermocouples was 
verified at autopsy. The cannulae referred to made it possible to remove the 
thermocouple except when readings were made, so as to avoid any error due to 
their presence in a high frequency field. To avoid errors that might arise from 
the presence of the mesially placed cannulae and the operative wound, the elee- 
trodes were applied to the lateral aspect of the dog’s thigh. 

ach diathermy treatment was given for twenty minutes. Wavelengths of 
six, twelve and twenty-four meters were used. Two methods were emploved to 
apply the high frequency current. .\ir spaced electrodes (3 inch circular dises) 
were placed in the same plane and about 0.75 inches away from the lateral aspect 
of the skin of the thigh. With the electromagnetic ticld a “pancake” coil was used 
as an electrode with sutticrent felt placed between the coil and skin to secure the 
maximum output without burning the skin. The tissues were examined grossly 
and histologically after the conclusion of each experinent. 


Results 


The essential results of eighteen experiments are recorded in table 1. Only 
the terminal temperature of the bone and muscle is given because the rate of 


Taare 1 Complete Expertmental Data 
Kis 
Exper 
t Marre M R itk 
I Per I hes Separa Spacing 
lt (st er gal ctrodes ‘ ter to center | arr space 
lt 4 ir gap electro ' center to center ur space 
Mid gap electrodes, 7 center to center space 
10] ladles t 1 way lectrodes, 6 center to cente l ir space 
‘ ti meters air gap electrodes, 7 ” center to center alr space 
T ‘ ctroudes "4 ter to ¢ ter spac 
( t ole ‘ ‘ er to cel ir space 
ers lat pa ike mwel betw k ind eles 
‘ 
ter to centy 1” <ponge rubber betwee kin and electrode surtace 
i4 104.6 ] ‘ \ bye pt air used as dicleetrie mstead of rubber between skin 
s4 ke bn 
‘ me x ike 
ending mte mu 
No. 4, No. Is, coagula of superficial tissues, Subcutaneous temp experiment No, 4 
* No. 5, initial bone temp | Initial mits temp 
Cannulae were placed in ppel of the femur, and 1.5 inches deep into the muscle of the thigh 


heating showed no signiticant differences. The initial temperatures are not given 
because with few exceptions they averaged 101.2 F. The terminal temperatures 
vary because of uncontrollable factors. It is well known that in different anes 
thetized dogs different dosages of chathermy are required to produce similar 
rises in body temperature, and in these experiments it was deemed more desir- 
able to endeavor to apply, as a rule, the same dose to each animal in a particular 
series of wavelengths. The rectal temperature was elevated to a variable extent 
but never to that of the locally heated tissues. 

It is to be noted (table 1) that the temperature of the interior of the bone 
was increased. The temperature of the bone did not exceed nor attain that of 
the muscles. In experiments + and 18 in which the “physiologic dose” was ex- 
ceeded, the skin and superficial tissues were coagulated and deleteriously affected 
histologically to a greater extent than the deeper tissues. In other words, a 
thermal gradient regardiess of wavelength from skin to bone is evident, a result 
that should be anticipated unless tissue heating were specifically related to wave- 
length. 
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In table 2 are shown the average terminal temperatures of the bone and 
muscle for the three different wavelengths. It is to be noted that regardless of 


Taste 2 Final Average Temperatures 
Muscle Method Used 
O meters 104.7 106.2 Electric Field 
12 meters 106.0 108.0 Electromagnetic 
Induction 
24 meters 107.4 111.4 Electromagnetic 


Induction 


the wavelengths the temperature of the muscle was always higher than that of 
the bone marrow. Ii a significant difference between the degree of heating of 
the two tissues with 6, 12, and 24 meter wavelengths exists, the results indicate 
that muscle heats to a great extent than the bone marrow. Such a difference is 
more evident with the 12 and 24 meter wavelengths. The increment for bone for 
the 12 and 24 meter wavelength is 1.4 bf. and for muscle 3.4 FP. 


Discussion 


The first question proposed for investigation is unequivocally answered. 
Phe internal temperature of the bone of a limb can be raised by applying short 
wave diathermy locally, to an extent greater than the rectal or general body 
temperature. The second question has been similarly answered; namely, on the 
application of short wave diathermy to a limb the temperature of the muscular 
tissue is elevated to a greater degree than that of the bone marrow. 

When a limb is exposed to short wave diathermy the results indicate that 
the temperature of its tissues decreases from the skin, which is nearest the 
source of energy, toward the marrow of the bone. This thermal gradient from 
the surface to the interior of the limb is convincingly demonstrated by the fact 
that when the dosage was excessive, the histologic damage of the tissues mani- 
fested a similar gradient of injury from the skin to the bone, This confirms our 
previous observations on human subjects, in which the temperature at different 
depths in the tissues from the skin to the periosteum was determined after ex- 
posures of the thigh to short wave diathermy. That the bone does not heat more 
than the surrounding muscle, is fortunate, for otherwise short wave diathermy 
would be dangerous and, in view of its rather extensive use, would have pro- 
duced necrosis of the bone in a large number of patients. \s it is, the rich 
supply of sensory nerves to the superficial tissues serves to protect underlying 
tissues from injury. The difference between the degree of heating of dead and 
living tissues, which according to our results obviously exists, must be due to the 
fact that the circulating blood dissipates heat and plays a very significant role in 
the regulation of the temperature of the tissues. The importance of the circula- 
tion in this regard has béen definitely proved particularly by the experiments of 
Mortimer? and the observations of Binger and Christie.” Mortimer determined 
the temperature of the same organs of animals on exposure of the trunk to short 
wave diathermy before and after death. He found that the temperature of the 
various organs varied little in the living but pronouncedly in the dead animal. 

Claims that the wavelength specifically determines the depth and degree of 
heating and that wavelengths of approximately six meters heat bone or other 
deep tissues with less production of surface heat than do longer waves are not 
substantiated by our results. It should be recalled that such claims are not based 
on actual measurements of the temperature of living tissues. Our results on 
living tissues suggest the reverse of these claims; that is, they indicate that a 
wavelength of twenty-four meters is preferable to one of six meters for local 
deep heating. Such a conclusion is not warranted, however, because other fac- 
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tors than wavelength must be considered. Indeed, there is no way of determining 
quantitatively the output of energy delivered to the tissues by a shortwave gen 
erator. For example, one generator is built to deliver undamped waves of 12 
meters and another of 24 meters. Hlow much energy the two generators are 
actually delivering to the exposed limb at present cannot be determined. In view 
of our ignorance, it is more rational to postulate that when the twenty-four 
meter wavelength generator is used, more energy is delivered to the limb than 


when the other generator is used. Certainly it is erroneous that the observed 
difference in heating is related solely to wavelength. Hence, we believe that all 
clams regarding specificity of wavelength action are present entirely 
hypothetical. 


Conclusions 


1. The local application of short wave diathermy to the thigh increases 
the temperature of the bone marrow, and, of course, the temperature of the bone 
marrow is increased more than that of the rectum or general body. 

2. During the application of short wave diathermy to the limb of a living 
animal, the thermal gradient is from the periphery to the interior, ‘The tempera 
ture of the muscle is higher than that of the bone marrow. Similarly, if injury 
accidently occurs, the degree of injury decreases from the periphery to the 
interior. 

3. We could obtain no true evidence indicating that living tissues manifest 
a specific thermal response to short waves of different lengths. 
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ing iron and calcium. Less than half of the irom body, as compared with the amount. theor 
content of spinach, however, and less than a third available as judged by the total content o 
of its calcium are in a form that can be used by substances found in foods by analysis. - 
the body, it appears from a report by Drs. M. K. News Letter. 


Spinach Not So Healthful as Has Been Horwitt and G. R. Cowgill of research made | 
Supposed them at Yale University with the late Prof. L. 1 
Mendel. 

Good news for spinach-haters! The leafy vege Similarly, the amount of protein available for hi 
table, obnoxious to many and unwillingly eaten be- man nutrition is not what would be thought fro: 

of widely heralded health value, is losing the amount found in spinach by analysis. 
its high standing, discussions at the opening session In their research, the Yale investigators devis 
American Institute of Nutrition revealed a method which in the future can be used for di 
Spinach has been considered a valuable food be- termining in other foods besides spinach the amour 
cause it has a high content of blood-and-bone-build- — of nourishing substances actually available to tl 
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ELECTROLYTIC ACTION BETWEEN METALS IN 
BONE SURGERY * 


CHARLES S. VENABLE, M.D., F.A.C.S. 


SAN ANTONIO, TEXAS 


Metallic fixation of fractures has been practiced for a long time but only 
with a variable success. “Too many failures have been the incentive for the 
vast amount of research to find some reliable material. Metal being a for 
eign body, search has been made for some base metal or combination of 
metals, in mixtures or plating, or alloy that would consistently create the 
least disturbance in tissue and bone. These disturbances or reactions have 
caused an excess of fluid about the site of introduction, of tannish, brown or 
grey-black discoloration, with soft tissue destruction and absorption or nec 
rosis of the bone. “Too often the screws or metal pegs used have been found 
sutheiently loose to be easily removed with the fingers. This is true of a 
large per cent of nails, larger serews and wires used in hip fractures, as 
well as in the plates of the long bones. \s a result there have been many 
cases of non-union or delaved union attributable to corrosion or the reaction 


of the tissue to the metal acting as a foreign body. 

While there have been many successes so far as union of fractures is 
concerned, it has been the common practice to eventually remove the metallic 
apphances. On the other hand many patients have continued to carry a plate 
or peg for years without discomfort, which probably accounts for the belief 


expressed by Putti that tt makes no difference what type of metal is used. 
In looking back, it may now be readily understood why all metals have 
shown so much disturbance. Our reply is that in such instances the battery 
has run down as the electrolyte has become inert; or, that changes in body 
chemistry play an important role. 

\ll this has been generally spokem of as the corrosion of the metal and 
search made in bone surgery as well as in dentistry for a metal that would 
not corrode in the presence of the body salts. Many appliances, particularly 
of chromium plated steel, compounds of metals, vanadium steel and so-called 
rustless steel with varying formulae have been used with the same varving 
successes and failures. Certainly these have been better in that the per- 
centage of successes is greater than when galvanized iron, bronze wire, or- 
dinary steel nails and screws of low temper and nickel plated appliances 
were in general use. The reason is that the more recent appliances are more 
highly tempered or more perfectly alloved, and so more resistant to the 
electrolytic action of body salts. The one exception is chromium plate steel 
which is particularly noxious and of which [ shall speak later. 

After an exhaustive review of experimental research and clinical data 
we concluded that the premise of the search was in error, because the re- 
sults of the experiments as well as their deductions were at wide variance, 
each with the other, and vet no material had been found that was depend 
able. For that reason there still seemed to be an unknown factor that gov 
erned or controlled these variable effects which, if found, would open the 
way to further search in a more charted sea for some reliable substance. 

Instead of assuming that a given metal was the offender and as such 
created the disturbance in tissue and bone, we labored on the principle that 
this unknown factor might be due to the body fluids acting as an electrolyte. 


* Read at the Sixteenth Annual Session of the American Congress of Physical Therapy, Cincinnati, 
Ohio, September 23, 1937. 
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To find and demonstrate the presence of electrolysis as a determining factor 
therefore became our problem. 


Biochemical Action of Metals 


\ protocol was set up and a systematic attempt made to create batter 
ies between different metals in bone in vivo. In doing so the law of the 
electromotive force of metals had to be followed to the letter, and the find 
ings, as could only be determined through biochemical study, must consis 
tently be in accord with this law, which is that of the attractive force of 
one metal upon the other. The further these metals are apart in this table 
of KE. M. F. the greater the potential between them. For example, gold and 
aluminum are at the two extremes, so the most pronounced electrolytic ac 
tion will be between them in which ions of gold will be given off and de 
posited upon the aluminum, Copper must go onto chromium net chro 
mium onto copper, zine onto iron, and the like. 

And so, in our study, unless the biochemical findings were consistent 
with this law the results of metallic or tissue changes could not be attributed 
to electrolytic action; but when these findings were consistent with this law, 
they could only be attributed to electrolytic action, Te accomplish this a 
simple cell was made, like the cell of an automobile battery, using metals 
of different and wide potentials and depending upon the body fluids to act 
as the electrolyte in place of the acid in the ordinary battery. 

As has been shown through a brief report of this study before the Texas 


Surgical Society in October and a more detailed review before the Southern 


Surgical in December we found in many experiments the transposition of 
ions of one metal upon the other in strict compliance with this law and in 
entire consistency with macroscopic, X-ray and histologic findings. In other 
words, we created batteries of the simple cell type in vivo in which electro 
lytic action between metals is definitely shown, Subsequently, using the 
same metals made into appliances for use in fractures, we have made gal- 
vanic batteries in phy siologic salt solution in which corrosion of some and 
non-corrosion of one metal is plainly demonstrated. We have also created 
batteries of the simple cell type in physiologic salt solution which when 
coupled with a micro-ammeter shows the current and may be read on the 
dial. This instrument registers one two hundred millionth of an ampere 

Following these experiments we have been able to create a voltaic cell 
in vivo and record the current upon a micro-ammeter in variance with the 
potentials of the metals used in strict accord with the law of their electromo 
tive force. The result of this definite exhibition of the presence of electrical 
current as established between metals in the tissues which is in strict cor- 
roboration with all of our other experiments, we believe to be the final in- 
controvertible proof that electrical phenomena are the cause of metallic dis 
integration and tissue and bone changes of metals in bone repair. We be- 
lieve that this is the first occasion in which such a demonstration has been 
shown and proved. 

All of the previous experiments of which we have spoken have been 
done without couples, i. e., without contact between them and so the action 
has been purely electrolytic. 

The action about a single appliance, screw, peg or band of a compound 
or plated metal or alloy incompletely welded so that all of its components 
have not changed completely their characteristics and position in the table 
of E. M. F. of metals, is also electrolytic due to an effort to become de- 
magnetized, called hystresis. 

Using silver as a constant potential and other metals of varying po- 
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tential further up the table of EK. M. KF. and so creating a galvanic battery, 
in the subsequent experiments the intent was to show the presence of elec- 
tric current in physiologic salt solution and in vivo, These have been done 
in couples that is, with a connection between the poles or ordinary voltaic 
cell ‘This is the kind of current existing when couples are made with plates 
and serews in fracture fixation, and is of greater electrical force than sim- 
ple electrolytic action without couples. 

\s we have pointed out, our study was to find a governing factor which 
we believe we have conclusively shown to be due to the electrolytic action 
hetween the metals which are atlected by the body fluids acting as the elec- 
trolyte. Whenever a single component part is consistently given off into 
solution in the electrolyte, the action is electrolytic. This action we were 
able to demonstrate in many of our experiments finding iron from galvanized 
iron, Vanadium steel and plain steel in adjacent tissues and in the liver; 
copper similarly from brass screws and silver plated copper screws; zine from 
valvanized iron serews and chromium in large amounts in the tissues and 
liver from all chromium plated screws. 

In many experiments, tons of one metal were found about and plated 
on the other metal, which in each instance was in accord with the law of 
the M. of metals. Detween brass and steel screws copper was in 
tissues adjacent to steel: between copper and galvanized iron, copper Was 
deposited on the zine of the galvanized iron: between steel and silver pluted 
copper, copper was deposited on the steel; and most interesting as between 
brass and chromium plated steel, the copper was on the chromium and chro 
minum was on the zine of the brass serew. 

\With this factor recognized, the problem was to find a metal or create 
an alloy, which will clinically meet the requirements of osteo-synthesis with 
metals in strength and manufacture, and must be one upon which the elec- 
trolytic action of body fluids 1s inert. 

Silver, as we know, is well tolerated, but lacks the strength, as the pure 
metal, to be made into serews, nails and plates. When compounded with 
or plated upon other metals, an effect of its potentials creating a battery is 
produced. 

Dentists have used gold many years satisfactorily as fillings, while amal- 
vam fillings are considered temporary and are followed by electrolytic nec 
rosis. We believe many cancers of the mouth are due to such continued elec- 
trolytic action. The steels as such have rusted or corroded easily and so 
have been compounded, plated and made into various alloys or compounds 
under the general heading of rustless steel, vet about each that we have 
used there has been marked tissue reaction and necrosis of bone, while bio- 
chemically there has been a large amount of iron free in the tissue and an 
excess in the liver. 

We found the plated steels, particularly those treated with chromium, 
extremely noxious. In every instance there was a large amount of chromium 
in the tissue and liver of each dog in which the metal was used. These dogs 
invariably lost weight and in three instances died before time of sacrifice 
of chromiunt poisoning. The slightest crack in the plating or the screw 
sites in plates immediately creates a battery. 

\s we progressed in our experiments, we were supplied with an alloy 
mace of cobalt, chromium and molybdenum, called vitallium, which contains 
no iron and is non-magnetic. We had never heard of it until it was sug- 
gested by Vayvlor Wheat, D.D.S., who had made for us a dozen screws. 
To our amazement and we may add pleasure, there was no tissue reaction 
and no necrosis about the vitallium screw in any instance, no matter what 
compound or mixed metal was used in conjunction. [ach time it required 
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change about the metal. 


the same etfort to remove the screw that 1t did to insert it, 


and there was no 


\s previously stated our eflort was to determine whether electrolysis 


was the unrecognized factor which governed the application of metals in 
bone repair ‘This we have shown to be the controlling factor without which 


our observations concerning this alloy 


would be only another opimion of 


comparison. Since we are able to understand why it is not acted upon and 
check with other metals in an artific1al cell of salt solution, both with and 
without contact with a micro-ammeter, and tind tt to be entirely nen-elec 


trolytie, it ceases to be a matter of opinion, but rather one of fact. 

We feel that this observation is but a beginning, and that other metals 
may be developed to meet all the mechanical and clinical requirements in 
compliance with the principle of tissue and bone tolerance which seems to 


be the determining factor. Vitalltum is too hard to be made into other than 
| appliances and pure silver, though ductile, hasn't the tensile strength. 


When plated or in conjunction with other metals it has a high electrolyvti 


note 


ntial. being far down in the E. M. 
With this factor known, turther research and time may develop that 
which may be needed, but the principle is established and will remain. 
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New Relativity Theory Explained by Author 


The “New Relativity,” described in the Physical 


Review, broadens rather than controverts Einstein's 
theory. It was suggested by the point of view pre- 
sented by E. A. Milne of Oxford in his recent book 


“Relativity, Gravitation and World-Structure” in 
which the author dispenses with the undefinable con- 
cepts of rigid measuring rods and periodic clocks 
and bases his theory on the concept of light-signals 
traveling with constant velocity. In its present state 
of development the new theory is an extension of 
the special theory promulgated by Einstein in 1905, 
rather than a modification of his general theory of 
1915. Hence its applications are to microscopic 
rather than to cosmic phenomena 

The inertial systems of Einstein’s special theory 
constitute a group of reference frames each 


I-tfects on Bone Presence of 


rimental Study, Ann. Surg. 105:917 (June) 1937. 


of which has a_ Euclidean geometry and a 
constant light - velocity. These reference frames 
have constant velocities relative to one an- 
other. The significant discovery reported in the 
“New Relativity” is the existence of other refer- 
ence frames characterized by Euclidean geometries 
and constant light-velocities, which are accelerated 
relative to one another, If, then, there are nm 
preferred reference systems in an effectively empty 
region, the laws of nature must be the same rela- 
tivity to the newly discovered reference frames as 
they are relative to the inertial systems considered 
in Einstein's theory. In this way the theory leads 
to the possibility of types of motion not allowed 
by the older theories, and offers the hope of ac 
quiring a better understanding of the motions oc 
curring in the atom. — Science News Letter. 
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HYPERPYREXIA OF LYMPHOPATHIA VENEREA * 


ELMORE B. TAUBER, M.D. 
and 


JOHN BRAINARD SQUIRES, M.D. 


CINCINNATI 


Lymphopathia venerea has been established as a clinical entity within 
the past few vears', and was previously deseribed under such names as: es- 
thiomene, indolent inguinal adenitis, climatic bubo, anorectal syphiloma, 
and chronic genital ulcers. Vhe disease is caused by a virus, is endemic in the 
tropics and often encountered in moderate zones. 

Treatment in the past has ranged from radical surgery*, chemotherapy, 
and certain types of vaccinotherapy* * to treatment by physical agents, such 
as X-rays, ultraviolet, diathermy and radium. Neither has proved absolutely 
satisfactory in all instances, 

The authors, recognizing the resistant and disabling nature of lympho- 
pathia venerea have subjected it to treatment by artificial fever for which use 
was made of the radiant heat cabinet, in which the patient’s temperature 1s 
raised by the heating of circulating air which is blown over the body. At 
the Cincinnati General Hospital are two of the Kettering type of radiant 
heat cabinets operated by trained technicians who are expected to handle 
the patient mentally as well as physically. Especially important 1s the first 
treatment when the patient is very apt to approach the ordeal of fever 
therapy in a disturbed state of mind. Reactions are more frequent when 
the patient is mentally upset. 

Nine patients with lymphopathia venerea were treated by fever therapy 
given under the personal supervision of Dr. Fred Goldman. Patients in the 
early stage were selected because any immediate benefit of such therapy on 
the inguinal adenitis could easily be determined. Furthermore, since lympho- 
pathia venerea has been adequately proved to be a systemic disease’, we could 
prevent its late manifestations, if such treatment were actually curative. 

The patients were routinely given large amounts of 0.5 per cent sodium 
chloride solution and 20 grains calcium lactate the evening preceding fever 
therapy. On the morning of treatment breakfast was omitted. An enema 
was given at 6 a.m. In some cases a half grain of phenobarbital was given 
at 7 a.m. along with 100 ce. 5 per cent glucose and 100 ce. orange juice. 
Ten ce. of 10 per cent calcium gluconate was administered tntramuscularly. 
At & a. m. the patient was taken to the Fever Therapy Department. 

No unusual nursing precautions were taken as in cases of early syphilis, 
gonorrheal ophthalmitis, or meningitis. Blood pressure readings were taken 
before and at intervals during the treatments. Temperature and pulse were 
noted every five to fifteen mintues. Saline solution was taken freely by 
mouth. With one exception all patients were kept in the hospital between 
treatments; the exception received two treatments while in the house and 
two as an out-patient. 


Analysis of Cases 


During the past vear and a half a group of nine Frei positive cases of 
Ivmphopathia venerea have been treated with fever therapy at this hospital. 


* From the Cincinnati General Hospital, Department of Dermatology, Dr. Elmore B. Tauber, Chief- 
of Staff; and the Department of Fever Therapy Research, Dr. Julian Benjamin, Director. ; 
* Read at the Sixteenth Annual Session of the American Congress of Physical Therapy, Cincinnati, 


Ohio, September 21, 1937. 
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The age distribution was between 19 and 32 years. Two women were in- 
cluded in the series, one white and one Negro. Although we see many more 
cases in the negro, it happens that in this group three of the males were 
white and four were negro. The chief complaint of all of the men and one 
of the women was an inguinal adenitis of from one to five weeks duration 
(chart 1). Regional adenopathy is the most consistent finding in acute cases. 
It may persist three to six months or longer if not treated. All but two of 
our patients stated that while the adenopathy had begun as a painless swell- 
ing, it had become more and more painful with increase in the size of the 
glands. Half of the cases presented a unilateral and half a bilateral aden- 
opathy. The overlying skin tended to become red and adherent to the glands 
after which a violaceous discoloration appeared. In no case was there spon- 
taneous sinus formation, but in three instances drainage occurred after as- 
spiration of the glands had been attempted. The chief complaint of one pa- 
tient without an inguinal adenitis was edema of the vulva of eight months 
duration with ulceration of the right labia majora for seven months. 

Only two patients were able to recall a recent penile lesion and in both 
instances these had appeared after the onset of the adenitis. One gave a 
history of a small painless papule developing two weeks after a painful left 
adenopathy. This patient developed a typical scabies the first week in the 
hospital. The other, when admitted, had, on the glans, a small superficial 
painless uleer with non-indurated edge. This ulcer healed after one fever 
treatment. The left inguinal giand in this case was aspirated and many 
tiny pockets of pus were found (typical of Iymphopathia venerea). 

Constitutional signs varied considerably in these patients, but all showed 
some. The least affected of the group had no complaint other than a pain- 
ful left inguinal adenopathy and a tive pound weight loss the week preced 
ing hospitalization. Symptoms in their order of frequency were fever, 
malaise and weakness, headache, anorexia, weight loss, chills, night sweats, 
vertigo, constipation, and toxic eruption. The latter was seen in only one 
case and consisted of an erythematous maculopapular rash occurring prin- 
cipally on the arms and shoulders. Three cases presented mild constitu- 
tional manifestations; in two they were of moderate severity and in four 
were marked. 

Three of the patients were found to have a positive Kahn test while 
one other gave a history of a chancre and some antisyphilitic treatment seven 
vears previously ; his Wassermann and Kahn reactions were negative. 


Treatment 


Fever treatment was usually instituted within the first week of hospi- 
talization (chart 2). The notable exception in our series was the one female 
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who exhibited an inguinal adenitis. During her first week in the house she 
oceasionally attained a temperature of 103° F. Tt was not until the fourth 
week that her temperature was at normal level. Aspiration of the glands was 
followed by prolonged drainage. Fever therapy was begun on her thirty-fifth 
hospital day. The number of treatments given to each patient varied be- 
tween two and six, with an average of 4.1 treatments per patient. The total 
hours of fever at 105-107 endured by patients ranged from three 
to twenty-three and one-third hours. The average total hours of such fever 
per patient was 1444. 

The time consumed in a series cf treatments averaged eighteen days. One 
individual received two treatments as an out-patient after having been in 
the hospital for two previous treatments. The remainder were hospitalized 
during the entire series of fever treatments. They usually left the hospital 
one or two days after the completion of fever therapy. One patient, in whom 
the only unfavorable reaction to fever therapy was noted, was discharged 
eight days after his fifth and last treatment. This patient was given five 
treatments for a total of 1O hours of 105-107) F. fever. Following 
the last treatment he developed abdominal distention and tenderness with 
nausea and vomiting and fever which fell by lysis only after 3 days. His 
white blood cell count was 12,000 with &86 per cent polymorphonuclear leu- 
koeytes. Consultants believed his condition constituted a fever therapy re- 
action. tle recovered under conservative measures including glucose and 
saline solutions administered parenterally. 

Those patients found to have positive Kahn tests were given neoars- 
phenamine. No other chemotherapy was given in this series. In six cases the 
involved glands were aspirated and this procedure was followed in three in- 
stances by drainage at the puncture site. One male, who had a_ bilateral 
adenitis of five weeks duration, was given eight subcutaneous injections of 
Tamura’s cultured antigen’ in doses ranging from 0.15 to O.4 cc. over a period 
of seventeen days. His fever therapy was given during the same time. 


Results 


We defined improvement as a decrease in the size of the glands to the 
extent that the patient could return to work without any discomfort, and 
an absence of suppuration and systemic symptoms. We do not use the word 
“cured” for we are unable to say whether or not these patients will finally 
exhibit late sequelae of lymphopathia venerea infection. Such a group of 
patients is difficult to follow for they do not tend to cooperate. We have no 
record of three of these patients after their discharge from the hospital. 

Of the seven men treated six were improved upon discharge from the 
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| had bilateral adenopathy underwent opera- 
therapy was dis- 
uinal glands were 


hospital. One patient who hac 
tion for an indirect inguinal hernia sts weeks after fever 
continued. When seen 12 months after discharge the ing 
normal. Another of the improved patients has normal glands and was with 
out sequelae, eleven months following discharge. ‘The se\ enth male treated 
showed only slight decrease in the size of the glands. He had a strongly 
positive Kahn test. However, he returned to the clinic tor antisy philitic ther 
imes within the next three months. -\t that time both in 
lurated and there was drainage on the right. 

bilateral inguinal adenopathy. At the time of 
yoderately but there was slight draimage on the 
healing had taken place. The second 
fever treat 


apy only four t 
guinal areas were in 

One female presented 
discharge she had improved n 
right. When seen sever months later 
vulvar edema and ulcers. \fter four 
healed, but the size of the labia and the in 
duration were apparently unattected. ‘The patient contended that she felt 
better during the series of treatments. Since radiant heat therapy has been 
| intravenous typhoid shock therapy. 
| the patient complains that 


female exhibited typica 
ments the ulcers were entirely 


discontinued 1n this case she has receive 
No additional impror ement has been noted ane 


she does not feel as well. 


Case Histories 

lored male, 29 Admitted complaining of bilateral 
inguinal adenitis of - weeks duration. No penile lesion noted by patient Head 
vertigo, chills and fever accompanied adenitis Had penile 
and had received a few “arm shots.” Physical examina 
lands were exquisitely tender 


Cast 1. — L. K., No 59213. 


ache, anorexia, malaise, 
} 
lesion 12 years previousty 
tion revealed a marked bilateral inguinal adenitts, the ¢ 
and matted together, several simall apparently fluctuant areas were present There 
was evidence ol bilateral indirect inguinal hernia. The Kahn test was strongly positive 
Urinalysis was negative The Fret Attempts to aspirate the left in- 
re unproductive During the temperature was between 


test Was positive 
week the 


vuinal glands we 
101 and 103.6 F he patient was given neoarsphenamine 1m 06 Gm. doses. ©n 
his first fever therapy. lhree treatments were 


the tenth hospital day he was given 
«4 total of 9 hours ot 105-107. F. over a period of 
lett the hospital two days after 


eight) days 


administered tot 
Phe glands rapidly decreased in size and the patient 
a hernioplasty; the vlands were of nor 


ter 


t treatment. SIN weeks later he had 


the last 
mal size. One year alter treatment the patient was mm good health and without any 
sequelae. He had net continued antiluetic therapy Fre1 tests repeated at that time 


ordinary type antigens were positive 


with mouse brain (Lederle) and 
\ painless swelling in the left 


Cast 2.—Co. Ja. N =2982. Colored male, 22 
inguinal region had become and painful over a period of two 
weeks. No penile lesion had been 1 constitutional symptoms 
pound weight loss during the present ‘iness. The admission tem 
negative except for a firm, 
Urinalysis was negative The 
Fever therapy was instituted 


progressively larger 
voted Phere were ne 


ther than a five 


perature was 908 F. Examination Was essentially 


tender leit inguinal adenopathy of hens ess size 


Kalin test was negative lhe Frei test was positive 
two days after hospitalization Four treatments were given for a total of 12'%4 hours 
4 105-107 F. over a 17 day period Phe adenitis subsided and the patient left the 


days aiter the last treatment. He has not returned for follow up work 
, lored male, 28 Admitted with a painless swell- 
two weeks duration There was an associated fever and 
for syphilts and gonorrhea negative Physical examination 
limited to the left. inguinal 
moderately tender, and some 


hospital two 
Case 3. — Ca. Je., No 57364. Co 


ing in left groim of 


constipation. History 


revealed an acutely ill, feverish patient with findings 


glands which were enlarged to the size of a Boo. egy, 
what adherent to a tense and red overlying skin, though there was ne increase In 
until immediately after the first fever 


tocal heat. The patient ran a moderate tever 

treatment. The gland yielded upon aspiration a sanguimous, thin, purulent fluid. On 

the eighth hospital dav fever therapy was instituted. Five treatments over a period 
of 103-107 F. The day following hts 


of 22 days were given for a total of 10 hours 
characterized by abdominal pain, distention, 


hith treatment he suflered a reaction 
Blood count showed 12,000 Ww. B. C 


nausea and vomiting and a rise in temperature 
with 86 per cent polymerphonuclear leukocytes. | rinalysis was negative. Blood cal- 
symptoms subsided with the parenteral adminis- 
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the temperature fell to normal by lysis 
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The inguinal adenitis had disappeared and the patient was discharged eight days after 
his final treatment. No subsequent observation has been made. 

Caste 4. — L. S., No. 61707. White male, 18. Five weeks after exposure the pa- 
tient developed a swelling in the left groin which gradually inereased in size and 
became painful. Two weeks later he noticed a “pin head” sized sore surrounded by an 
erythematous zone on the penis. He was admitted 3 weeks after the onset of the 
adenitis. Malaise and fever had been present for an indennite time. Physical ex- 
amination revealed a rather acutely il boy with a red, tender left inguinal mass about 
4 by 5 em. in diameter and raised 2 cm. above the normal skin contour. The penile 
lesion consisted of a small grayish papule about which was a mildly erythematous 
zone ~~ and within the week there was a typical generalized scabies. The urine was 
negative. The Frei test was positive. A Kahn test was negative. Until his first 
fever treatment, which was given on the tenth hospital day, the patient ran a mod 
erate fever. It fell to normal immediately after and stayed there. Aspiration ot 
the gland was followed by some drainage at the puncture site. Four treatments were 
received over a 12 day period for a total of 18 hours of 105-107 F. The glands re 
-ponded nicely and the patient was discharged the second day following the final treat- 
ment. When seen one week later the glands were normal and the patient was in good 
health 

( C.S., No. 53339. White male, 27 Admitted with tender bilateral in- 
vuinal adenitis of 5 wecks duration. No pemie lesion was noted. The only systemic 
signs were weakness and weight loss. The patient had had a chanere 7 years previ- 
ously and had received three months of intravenous and intramuscular therapy.  Ex- 
amination was not remarkable save for the inguinal elands which were enlarged, 
tender, and matted together, with several areas of fiuctuation. There were a few 
condylomata acuminata on the penis. Urinalysis was negative. A Kahn test was 
negative. The spinal fluid was normal. The Frei test was positive. Fever therapy 
and Tamura’s cultured antigen was given simultaneously, the latter subcutaneously 
S times in 0.15 ce. to O04 ec. doscs over a period ot 17 days. Fever therapy was be- 
gun oon the fourth hospital day. Six treatments were given for a total of 22 hours 
of 105-107 F. during a 28 day period. The glands responded slowly and steadily; they 
did not break down. They were aspirated without obtaiming pus on the twenty-third 
hospital day. Discharged two days atter last fever treatment. 

Casr 6.—S. C., No. 61533. Colored male, 26. Two weeks after exposure the pa 
tient developed a swelling in the left groin. The swelling increased in size and be- 
came quite painful. Fever, headache, and night sweats accompanied the adenopathy. 
One week later (3 days before admission) an ulcer appeared on the foreskin. Physical 
examination revealed a moderately sick young man with a large, glistening, red mass 
in the left inguinal region. ‘The mass was apparently fluctuant. On the foreskin was 
a soft-edged ulcer. Bubonulae were palpable along the shaft of the penis. The Kahn 
test was negative. The Frei test was positive. Many tiny pockets of pus were found 
when gland puncture was done. This pus was sterile upon culture. Fever therapy was 
instituted on the third day. Two treatments were given for a total of 3 hours of 105- 
107 F. over a period of 5 days. The penile lesion disappeared after the first treatment. 
The bubo decreased markedly and the patient went home the day after his second 
treatment. Upon examination over cleven months later the glands were perfectly 
normal to palpation and there was no induration. The Frei test was positive when 
repeated. 

Case 7.—A. C., No. 617560. White male, 19. One week before admission painful 
bilateral swellings were noted in the groins. These gradually increased in size and 
there were anorexia, night sweats, headaches, and a weight loss of 10 pounds. No 
penile lesion was noted. Examination revealed several enlarged, tender, matted glands 
in both inguinal areas. No skin discoloration. There had been a traumatic amputa- 
tion of the 4 smaller toes of the left toot. Urinalysis negative. Kahn test strongly 
positive. Frei test positive. Slight fever continued throughout his hospitalization. 
Neoarsphenamine was administered. Fever therapy was given on the seventh and 
fourteenth hospital days. The glands decreased in size and the patient left the hos- 
pital the day after his second treatment. He returned to the Fever Therapy Depart- 
ment two weeks later as an out-patient and received two more fever treatments for 
a total of 20'4 hours of 105-107 F, The glands almost completely subsided. He returned 
only infrequently for antiluetic therapy. When last examined 2 months later there was 
chronic induration of the left inguinal fold and drainage from the right inguinal glands. 

Case 8. — E. B., No. 59982. White female, 32. This patient, who habitually lived 
with Negroes, developed a non-tender swelling in the right inguinal region 3 weeks 
prior to admission. She experienced mild chills and fever and was unusually con- 
stipated. Her physician prescribed some “drops” to take by mouth, but this medica- 
ment seemed to have little effect on the course of her illness except that she shortly 
developed an acneiform eruption on tue face, back, and shoulders. Later a maculo- 
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papular erythematous rash appeared on the arms, palms, and torso Examination 


revealed a large, firm mass o! elands in right inguinal area ove! which the skin was 


tense and shiny. There were a lew <mall left inguinal glands. Upon pelvic examina 
tion a lacerated cervix with dirty white discharge was found; otherwise negative (1 
the face and shoulders was an acnettorm eruption while a maculo-papular erythematous 


eruption was seen on the arms, legs, palms, and torso. Urinalysis negative Kahn 


test was negative. Cervical smears were positive for vonococet. Frei test was positive 
She ran a febrile course for three weeks during which time the right lands also 
enlarged. Sterile pus was aspirated and drainage followed at the puncture sites Fever 
therapy was instituted on the thirty-fitth hospital day Five treatments were given 
total of 23% hours of 105-107 KF The elands decreased 


over a period of 26 days tora 2343 
the rieht. On the second day 


in size but a slight amount of drainage was present on 
after completion of fever therapy she was discharged. When seen 072 months later 
the elands were normal, there was no vulvar edema, nor any anorectal symptoms 
Case Y M. G., No. 76746. Color l male, 28. Onset of edema ot vulva & 
months prior to admission Uleers appeared on right labia majora one month later 
and have been somewhat painful. Malai and easy fatigue were only constitutional 
symptoms noted Received 6 injections arsphenamine 9 years ago Examination 
reveals edema and induration of botl majora, more marked on the right. Sev 
eral shallow irregular ulcers present on ft right labia majora. Clitoris hypertr phied 
No ulcers scen on vi al mucous membrane. Large granulomatous 
ricture. A Kahn test was two plus 


rowed one plus albumin and many 


and ulcerate d 


masses palpable within rectut ut thet le st 
1 


positive 
W. B.C. Blood ¢ ) ith polys and 47 per cent Ivmphocytes 


She was xiv neoarsphenamine intray ousl Fever therapy was begun on the 


eleventh hospital day. Four treatment re given for a total of 12 hours of 105-107 


F. over a period of 14 days he ulcer ealed but the edema and induration were 
unaffected. She remained in | typhoid shock-therapy No further im 
provement noted, altho the patient sal It better during fever therapy) \d 


ditional fever treatments at be given 


Summary 

A series of nine cases of lymphopathia venerea, eight of which were 
definitely in the acute stage and one subacute case, were given a course of 
treatment whose chief component was fever induced by radiant heat. Seven 
were males all of whom had an inguinal adenitis, either unilateral or bilat 
eral, and exhibited a typical group of constitutional symptoms of varying 
degree. Six of these patients Improy ed with an average of four fever treat 
ments over a period of two to three w eeks. One male patient to whom treat- 
ments were given over a period of a month presented indurated inguinal 
areas with unilateral drainage three months after therapy. He received two 
treatments while hospitalized and two as an out-patient. His Kahn was 
strongly positive and he re eived only sporadic antisyphilitic therapy. “Two 
female patients were treated. The first, with bilateral inguinal adenitis, 
responded well to fever therapy. The second, with vulvar induration and 
chronic ulcers, responded only in that the ulcers healed. The edema and 


induration were apparently resistant to this therapy. 


Conclusions 


1. The incidence of lymphopathia venerea is increasing and the disease 


presents a clinical picture easily recognized by the alert clinician. 


2. Early treatment is necessary if we are to effect cures. 

3. In general therapy of all types has been either unsatisfactory or 
inconstant in effect. 

4. The results obtained in a small series of nine cases using radiant 
heat fever therapy would seem to justify continued trial of this method. 
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ROENTGEN THERAPY IN ACUTE MASTOIDITIS * 


RAPHAEL SCHILLINGER, M.D. 
BROOKLYN, NEW YORK 


Six vears ago the author submitted a preliminary report on “The Ap- 
parent Therapeutic [Effect of the Roentgen Ray on the Clinical Course of 
\cute Mastoiditis’.’ Tle stated that the roentgen ray frequently produced 
a change for the better in the clinical picture, the change occurring soon 
after and incidental to roentgenographic examination. This change for the 
better constituted presumptive evidence that the roentgen ray had exerted 
a beneticial biologic action on a radiosensitive lesion. \ccordingly, the 
change was designated as “the svndrome of favorable action.” — Elicitation 


of the syndrome was considered as an indication that the lesion is radio 


sensitive and that conservative treatment is to be continued by x-irradiation, 
Failure to elieit the syndrome was considered as an indication that the lesion 
is not radiosensitive and not suited for roentgen therapy. Non-radiosensitive 
structures are always operable while radiosensitive ones very often are cur 
able by roentgen therapy. However, some radiosensitive conditions were 
found by clinical experience to be more suited for surgery than for roentgen 
therapy. The circumstances that influenced the decision on surgical suit 
ability. were listed under “contraindications to roentgen therapy.” Thus a 
line of demarcation was established between those cases best treated by 
surgery and those for which roentgen therapy might safely be used. Fur- 
thermore, it was suggested that the determination of radiosensitivity in cases 
of mastoiditis would reduce the incidence of operative intervention by the 
elimination of a high percentage of radiosensitive patients that were previ- 
ously treated by surgery. Finally, it was suggested that the roentgen ray 
be employed as a prophylactic agent against mastoiditis in all simple sup- 
purations of the middle ear. 

In the period that has elapsed since the publication of the preliminary 
report, the author has not only been attorded many opportunities to ob- 
serve, practice and contirm the concepts promulgated therein, but he has 
also been privileged to discuss these concepts intimately with numerous 
eminent colleagues.* * *% 

The experience gathered from these observations and discussion makes 
it obvious that the greatest amount of benefit from roentgen therapy in acute 
mastoiditis will be derived only when the effectiveness of such therapy is 
recognized, its application standardized, and the proper discrimination prac- 
ticed. The gist of this experience is presented with the hope that greater 
strides may be made in the attainment of that goal. 


Recognition of Effectiveness of Roentgen Therapy 


It is essential to recognize beneficial biologie action of the roentgen ray 
in mastoiditis, that a large percentage of cases is radiosensitive, and that 
the roentgen ray has a definite place in the management of this disease. 

The usual clinical picture of acute mastoiditis is one with a history of 
primary suppuration of the middle ear for a period ranging from one to 
three weeks. The onset is accompanied by an elevation of temperature. 
pain in and about the ear, and tenderness over the antrum and tip of the 
mastoid, In the majority of instances these symptoms disappear with the 
appearance of discharge from the middle ear, but in a few cases they persist. 


* Read at the Sixteenth Annual Session of the American Congress of Physical Therapy, Cincinnati, 


(ohio, September 21, 1937. 
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A diagnosis of mastoiditis ts inevitable when certain significant symp 
toms and signs appear in the course of an acute or subacute suppuration of 
the ear, particularly at a time when resolution of the infection has been 
anticipated. They are (1) pain over the mastoid, (2) insomnia or restless- 
ness at night, (3) elevation of temperature, (4) a profuse purulent discharge, 
and (5) anorexia, listlessness and apprehension. Additional otologic signs 
occur in various combinations and constitute irrefutable evidence of sup 
puration within the mastoid. They are (1) persistent tenderness over the 
mastoid, (2) periosteal thickening, (3) loss of the postauricular fold, (4) 
edema about the ear, (5) displacement of the auricle, (60) enlargement and 
tenderness of the posterior chain of cervical glands, (7) rapid refilling of 
the canal on compression of the internal jugular vein, which is evidence of 
the presence of more pus than could be accommodated by the cavity of the 
middle ear, (8) contraction of the canal fundus, i. e., sagging, and (9) edema 
or mippling of the drum. In the infant, however, sagging seldom occurs and 
tenderness cannot be judged accurately; but nippling or herniation of the 
drum, a profuse discharge, and thickening of the periosteum constitute very 
suggestive signs. 

At the time when signs and symptoms point to a diagnosis of acute 
mastoiditis, operation is commonly advocated. In the author's practice, a 


routine roentgen diagnostic examination is made of all cases of suppuration 


of the middle ear and mastoid, in order to determine the anatomic type of 
the latter, its radiosensitivity, prognostic features,” topography and extent 
of the pathologic process. Following this diagnostic exposure to the roent 
gen ray, and as its result, there occurs or there does not occur a phenomenon 
which determines the radiosensitivity of the lesion. When the lesion is sen 
sitive, improvement of the clinical picture designated as “the syndrome of 
favorable action” takes place. When the lesion is not sensitive, the clinical 
picture is not altered. 

The syndrome of favorable action may follow the exposure immediately 
or within 48 hours. It is characterized by (1) lowered temperature, (2) 
cessation of pain, (3) absence of insomnia, (4+) lessened discharge, and (5) 
a change in the character of the discharge. The following interpretations 
of the individual factors in the syndrome are offered: (1) the lowered tem- 
perature is probably due to a diminution in the quantity of toxin, in the 
products of inflammation, and in the number of organisms that find their 
way into the blood stream; (2) the cessation of pain is probably due to a 
diminution of pressure within the individual cells of the mastoid and to a 
diminution or cessation of filtration of microorganisms and toxin through 
the mastoid cortex into the sensitive periosteum; (3) the absence of in- 
somnia is probably due directly to the cessation of pain and throbbing; (4) 
the lessened discharge is probably due to more effective lymphatic drainage 
and to a reduction of the infection; (5) the change in the character of the 
discharge probably results from diminution of tension in the mucosa of 
the middle ear and antrum, whereby the mucous glands are more free to 
secrete and the secretion is better able to reach the surface. The addition 
of a mucoidal element to the bacteria and inflammatory cells already pre- 
sent permits a more effective ciliary action in the antrum and middle ear. 

Accompanying the syndrome is a change in the mental attitude of the 
patient and a willingness or even a desire to partake of nourishment. Chil- 
dren become playful again. The change for the better is readily perceived. 
A similar change, less spectacular because it 1s slower, occurs in the otologic 
signs. Sagging disappears, patency of the canal is re-established, edema of 
the drum abates. The redness of the drum becomes less intense and grad- 
ually fades to a pinkish hue. Tenderness over the cortex is palpably dim- 
inished but sometimes persists for a few days. The feel of the periosteum 
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is thinner. The cervical glands are no longer tender, though palpable. The 
hearing function improves slowly. 

Thus with the induction and perception of the syndrome, the beneficial 
biologic action of the roentgen ray is established. 

In my most recent series of 100 consecutive cases of clinical mastoiditis, 
6+ were found to be radiosensitive, and were cured with roentgen therapy ; 
6 were not radiosensitive; IS presented themselves with such an advanced 
stage that operation was imperative, and the remaining 12 had definite con- 
traindications to roentgen therapy. Of the 18 advanced cases, there is a 
strong possibility that a certain proportion possessed a radiosensitive lesion 
earlier in the disease that may have responded favorably to roentgen therapy. 
Conservative estimates would place at least 70 per cent of all cases of clinical 
mastoiditis in the radiosensitive group. 

In view of these figures, it becomes extremely important that clinicians 
be aware of the value of the therapeutic test for radiosensitivity, and avail 
themselves of the roentgen ray in suitable cases. Desjardins’ commented 
that 
cause its value is not generally realized.” Granger* concluded from obser- 


‘roentgen therapy is not used as widely as it might be, probably be- 


vations following roentgenographic examination of mastoids in infants that 
the beneficial biologie action of the roentgen ray was “not a mere accident.” 
Roberts” stressed the need for further study of the x-ray as a therapeutic and 
diagnostic agent, and he, too, observed an incidental and beneficial biologic 
action. Broudo,! Ross,'! Luecinian,’? Crain, Sloan and Stroud,’* have attested 
to the value of roentgen therapy in mastoiditis. 


Rationale of Roentgen Therapy 


The exact nature of the favorable action of the roentgen ray in acute 
mastoiditis is not known. Regardless of whether a satisfactory explanation 
ean be made. the fact remains that such action does occur. It is entirely 
unwarranted to withhold so valuable a therapeutic agent as the roentgen 
ray from a lesion that may be benetited by it, because of an inability to 
explain its action. 

It is known that the roentgen ray is not bactericidal. It is also known 
that in small doses, the roentgen ray is prompt in its action, has a wide mar- 
vin of safety, and does not produce any constitutional reaction. The total 
and differential leukocyte count in a few patients especially observed for 
blood changes while under roentgen therapy, did not vary beyond normal 
limits. 

It is axiomatic that roentgen therapy for infections is most effective 
at the time of maximum leukocytie infiltration. This is so because the 
white blood cell, particularly the lymphocyte, is highly sensitive to the roent- 
gen ray, and because the radiosensitivity of a lesion is in direct proportion 
to that of its predominant cells. 

The progressive tissue changes in inflammation have been admirably 
described by Menkin'! who showed that, following the development of any 
intense inflammatory reaction, a lymphatic blockade results and acts as a 
mechanical barrier. [le considered the !vmphatic blockade a basic reaction 
and felt that recovery was proportionate to the patency of the local lymphat- 
ics. Menkin declared that a marked fall in the pH of the tissue resulted 
in the death of the leukocytes and in frank suppuration. 

These facts may well be applied to an analysis of what happens in an 
acute infection of the mastoid. The histopathologic changes are the progres- 
sive ones that occur in the mucoperiosteum lining the air cells and in the 
bone that forms the cell walls. \t the onset of infection, the mucoperiosteum 
suffers inflammatory edema, capillary dilatation, and perivascular infiltration 
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by round and plasma cells. The hyperemia probably stimulates the bone 
beneath the mucoperiosteum to decalcification. This is the stage of hyperemia 
and infiltration. There follows capillary hemorrhage and blood clot forma- 
tion within the cells. Polymorphonuclear leukocytes appear in abundance, 
ulceration of the mucoperiosteum occurs, the periosteum becomes thickened 
by proliferation of connective tissue, the blood clots disintegrate and pus is 
formed. This is the stage of suppuration. 

A lymphatic blockade probably occurs between the stages of infiltration 
and suppuration. The lesion has probably reached the time of maximum 
leukoeytic infiltration and the time of maximum radiosensitivity. 

Some authors, in explaining the beneficial action of the roentgen ray, 
speak of “increased phagocytosis,” others speak of “mass liberation of anti 
bodies.” An alteration in the vascularity of the area may also take place. 
It is likely that all these factors are stages of one mechanism which also 
includes other factors. Since the Inmphatic blockade is characterized by 
plugging of the lymph channels with lymph, plasma and round cells, and 
since such cells are known to be highly radiosensitive, it is feasible that 
exposure to the roentgen ray initiates an unblocking of the Iwmphaties and 
re-establishes lymphatic drainage through the parotid, postauricular and ret- 
ropharyngeal lymph glands. Furthermore, the roentgen ray possibly has an 
effect on the pH of the local tissues, thus preventing further frank suppura- 
tion. 

When the beneficial biologic action of the ray is not in evidence, one 
may assume that the pathology in the mastoid has progressed bevond the 
stage of maximum leukocytic infiltration and early suppuration. Necrosis 
of the cell walls is probably taking place or has already taken place because 
of impairment of the nutrition to the bone by pressure within the cells, 
and the lesion is therefore no longer amenable to roentgen therapy. It is 
also possible that some lesions are not characterized by leukocytic infiltration 
and are therefore not radiosensitive. 

Technic 

Technical factors vary with each therapist. They require more uniform- 
ity and may then be varied specifically for each patient. In my experience 
the beneficial biologic action of the ray is obtained by 15 to 25 r, measured 
in air, with low voltage (00 to SO K.V.). and filtered lightly with aluminum. 
The effect is not enhanced by larger amounts, ie. more than 10 per cent 
of an erythema dose. 

It is highly desirable that there be daily clinical observation until the 
acute symptoms subside and that daily exposure of the lesion to 5 or 10 r 


after the induction of the syndrome, be given during such observation. As 


symptoms and signs subside, the frequency of exposure is lessened until 
such time as a cure is evident. 

It is necessary to call attention to and emphasize the fact that evidence 
of a cure is clinical and not roentgenographic. On serial roentgenography 
there usually is continued decalcification for a period of one or more months 
beyond the time when the ear became dry. Return of aération may be seen 
in one or two weeks after the ear is dry. Restitution of normal histologic 
structure as evidenced by a return of sharpness and whiteness to the outlines 
of the cells, is seldom visualized in the more severely infected tvpes before 
six months after clinical cure. It is also noteworthy that sclerosis resulting 
from a recent lesion will not become evident for at least a year or more. A 
fact worth remembering is that roentgenographic evidence of reco, ery lags 
behind clinical evidence of recovery. 

The age of the lesion, the extent of the pathologic process, and the sev- 
erity of the infection modify the number of treatments necessary to pro- 
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duce a cure. In some cases resolution of the infection results from the or- 
iginal exposure to the ray. Nevertheless it is wise to repeat the exposure 
several times in the milder cases in order to hold an advantage over the 
infection. In the more severely infected cases it is best to obtain a cumula- 
tive effect from small daily exposures until all the symptoms are under con- 
trol. Failure to control recurrent symptoms at any time during the course 
of roentgen therapy is an indication that surgical therapy is required. 

The application of x-irradiation to several hundred cases of mastoiditis, 
with the above described technic, has not produced epilation or erythema 
in a single instance, nor has it interfered with subsequent growth and de- 
velopment of a voung mastoid. Where such interference does occur, it is 
undoubtedly due to the infection.” 


Contraindications 

The roentgen ray is not a panacea for mastoid disease. Though the 
roentgenogram indicates the extent of pathologic involvement, it cannot in- 
dicate the virulence of the infection nor the clinical picture. It is therefore 
unreasonable to expect that operability of a mastoid lesion be determined 
by an x-ray film. Dut the correlation of the clinical picture with the x-ray 
findings does determine the therapeutic course. In other words, the mani- 
festations which make operation imperative are clinical and not radiographic. 
On the other hand, certain radiographic signs render operation advisable. 

The clinical manifestations and the radiographic signs which indicate 
operation and therefore contraindicate roentgen therapy are: 

CLINICAL MANIFESTATIONS: 

1. Ikdema over the mastoid and displacement of the auricle, indicative 
of perforation of the cortex. 

2. ‘Transient edema in the region of the emissary vein (Griesinger 
sign), indicative of interference with circulation in the sigmoid sinus. 

3. Vorticollis, indicative of filtration of infection into the neck. 

4. Swelling at and below the tip of the mastoid (Bezold abscess), in- 
dicative of perforation of the tip and gravitation of pus into the sheath of 
the sternomastoid muscle. 

5. Failure to induce “the syndrome of favorable action,” indicative of 
non-radiosensitivity or fulminating mastoiditis. 

6 Signs and symptoms of invasion of the blood stream or of irritation 
of the dura or labyrinth. 

7. Diabetes with roentgen evidence of bone destruction, even though 
the clinical picture is mild. 

ROENTGENOGRAPHIC SIGNS: 

1. Extensive destruction, indicative of coalescence. 

2. Progressive decalcification as seen on serial films, associated with 
low grade sepsis which threatens the recuperative powers of the patient. 

3. A forward sinus, which extends more anteriorly than usual and ob- 
tains close relationship to the antrum. In this position the sinus plate is 
as vulnerable as a cell wall. Danger of complication of the sinus makes 
surgery advisable. 

4. An undeveloped mastoid with some cells in the squama and teg- 
men, and evidence of infection of those cells. Undeveloped and_ partially 
developed mastoids with sclerosis are said to have an anatomic predisposi- 
tion to intracranial complications. Such “candidates for intracranial infec- 
tion’ should be carefully observed for signs and symptoms of extension of 
infection. They never present the classic clinical picture of mastoiditis. In 
the presence of persistent unilateral pain or headache, operation is imper- 
ative. 

5. Cholesteatoma, which is neoplastic and never radiosensitive. 
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Conclusions 


A surprisingly large percentage of mastoid disease is radiosensitive, 
manifested by a “syndrome of favorable action” following diagnostic €X 
posure to the roentgen ray. 

The determination of radiosensitivity in acute mastoiditis permits group 
ing into two therapeutic classes, the surgical and the non-operative. 

For the large radiosensitive group roentgen therapy is highly effective. 

For the small non-radiosensitive group, and exceptional cases in the 


radiosensitive group, surgical intervention is necessary. 


ay determination of radiosensitivity the criteria for roentgen theraps 


and surgical intervention become cl arly defined. The proper application ot 
roentgen therapy 1s not as a panacea, but a meritorious measure, markedly 
reducing the incidence of surgical intervention. Denial of roentgen therapy 
when it is contraindicated does not detract from its value in indicated con 


ditions. 
50 Plaza Street. 
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Discussions 


Dr. H. G. Reineke (Cincinnati): a of leukocytes in large numbers at the mo 
roentgenologist, 1 am vratified to have ment x-radiation is given, because this ts 
the matter of the pre-operative examina: the time of optimum sensitivity to roent 
tion dealt with by the essayist No on gen rays. It is doubtless tor this reason 
better than the roentgenologist knows that the subjective symptoms are 5” 
that the preoperative mastoid examina promptly relieved The contraindications 
tion is not absolutely diagnostic. In tact, as given by the author are eminently tam 
many times, it is valueless for the diag and certainly include every contingency 
nosis of mastoiditis, but serves to give Crain and Sloan of Corpus Christi, Texas, 
the otologist the anatomy of the opera- have stated that there is no contraindi 
tive field. I am interested in the “syn- cation to X-ray therapy per se on thie 
drome of favorable action.” This seems eround that no harm can come from tt 
to me to depend largely on the presence Their implication that sound clinical 
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judement in the study ot each case 1s 
necessary Is apparent, and that 
actly what Dr. Schillinger ts doing when 
he outlines the clinical and roentyene 


contraindications tor radiation 
therapy of mastorditts His sixty-four pet 
cent of cures with x-radiation ts certainly 


Crain and Sloan report at 
even hichet percentage of cures, namely, 
87.7, their average time factor bes 
eleven, the longest filty-one and the short 
est tour days 

matter of dosage as given this 
presentation interests me At the Cinem 
neti General Hospital we have treated 


id results but the doses 
this 


mastoiditis with go 


have been larger. Our experience m 

connection has been very limited as cons 
pared with Dt Schillinger’s We have 
filtered our rays with tour ot 
aluminum and lave used 120 KVP, ad 
ministering as a rule about 100-150 r units 
per dose Phis has been repeated in fiom 
three to tive dave as indicated \iter list 
ening to this most excellent presentation 


we shall cut down our factors with a vies 


to duplicating thes reported results 


Dr. R. L. Wetherington (Cookville, 
Fenn): would like the doctor to 
tell us whether or not those cases that 
are not radiosensitive might not partially 
be due to some infection of the paranasal 
sinuses, since it seems that a certain per 
cent of those cases do have more ot les 
infection of the paranasal sinuses, usually 
on the side in which the mastoid infection 
‘~ found. | would like to ask that question, 
if it might not be due to something lik 
that 

Dr. Noah Fabricant (¢ licase): What 
percentage of radiosensitive mastoids will 
clear up without any roentgen therapy? 


Dr. Walter A. Ford (Sheboyean, Wis.): 
whether 
largely 


CASE tor say 
has been 


Qur passing on oa 
ro not it is surgical 
based upon whether or not the tip cell 
was involved, of course, along with that 
the condition of the patient, and the or- 
eanism causing the disease. But whether 
or not the tip cell ts involved was a point 
that was brought out very strongly, I re- 
call, by Granger of New Orleans. | want 
to ask Dr. Schillinger if perhaps the in- 
volvement of the tip cell would be a con- 
traindication, even though it Was not 
broken down sa as to caulsc a swelling 
of the para-auricular tissue of the physio- 


mastoid 


Dr. Raphael Schillinger (closing): Dr. 
Fabricant asked what percentage of radio 
sensitive mastoids will) recover without 
roentgen therapy. Now that is a para 
doxical question, because you do not know 
that a mastoid is radiosensitive until you 
have made your therapeutic test with the 
roentgen ray, and inasmuch as | stated 
that one exposure may cause a change in 
the clinical picture and recovery may fol- 
low, there is no way of determining such 
a thing. Once you apply the roentgen ray, 
you no longer are able to control and call 


that a case without roentgen therapy, be- 


both 


very frequently, acute and 
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influenced by a 


chronic cars seem to be 
single small dose of X-ray 

I have tried to run a control series in 
which some cases were not raved at all 
and others were My conscience did not 
permit me to run that series very long 
1 wanted to determine percentages, but 
1 do not feel that percentages enter inte 


a4 consideration of therapy im Mast iditis 


Dr. Ford asked about the tip cells. Un 


fortunately it ts impossible to covei this 
subject as thoroughly as we should, im 
co little time as we have \t my eX 


hibit, | show variations in the pneumatiza 
tion of the mastoid wherem a fairly large 
percentare ot has ne tip cells; 
i} vou are going to use tp cells for op 
contraindication to roentgen 
absent, your criteria 


Cases 


crability. o1 
therapy, and they arc 
are out. No two mastoids ar 


alike 


ditfer as do finger prints or Taces Phere 
are variations in the de velopment ob mas 
toids. Some mastoids have tip cells only 
and neo other cells Others have consid 
erable areas of pneumatization with far 
ure of cell formation im the tip Phere 
fore, judging a mastoid by persistent ten 
derness over the tip, 1s 80 L judgment 
when the sign is there, but if the sign 


never appears, it W wuld be bad judgement. 


Dr. Wetherington asked a very riper 
tant question, but | am afraid that we cat 
not speak of radiosensitivity of a mastoid 
lesion in the same breath with infection 
of the nasal sinus. It 1s my opinion that 
all middle ear and mastoid infections are 
to naso-pharyngeal infection. 


secondary 
tan opinion individual to my 


is n 


cclf. but is an accepted conception of tie 
pathogenesis of middle ear disease. Dut 
ine the inception of the infection, there 
Was a paranasal sinus or rhinopharyngeal 
infection, but that may — have cleared 
up, and this secondary. lesion flar 


ing up. Failure to cvidence radiosensi 
tivity is entirely independent of the type 
of infection in the nasopharynx, and en- 
tirely independent of the presence or 
sence of an acute paranasal sinusitis at 
the time of test for radiosensitivity. How- 
ever, it is important to remember that 
when you have done all you could locally 
or a chronic infection of 


ab- 


for a recurrent 
the middle ear, or while you are doing 
all you can locally in the form of treat- 
ment, you should at the same time mrearke 
not only an anatomic, but also a function 
al examination of the paranasal sinuses 
and their lining membrane for a focus of 
infection which may be responsible 
the lighting up of the middle ear sup- 
puration 

Concerning the histopathology of mas 


| have stated that cases that are 


toiditis, 
signs and 


not radiosensitive and present 
symptoms ot acute mastoiditis must come 
Now, whether at any time 


to operation. 
they were radiosensitive 1s 


in the past 


hard to say by the histopathology of the 
specimens removed at operation. On the 
other hand, I have had to operate som 


that evidenced radiosensitivity, and 


cases 
showed a high 


in those cases sections 
leukocytic infiltration. 
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Physical Therapy Section of New York State 
Medical Society Annual Meeting 
Wednesday, May 11, 
The Waldort Astoria, 
Chairman: Mapcr L. 
New York. 


cretary: 


1938 10 a.m 
\ssembly Room 
McGuinness, M.D., 


Harris, M.D., Westport 
1. Physical Therapy in Smaller Hospitals 
Joseph A. Buffalo 
Discussion : Weiss, M.D., 
2. The Circulation of the Joints of 

\rthritis 
John IW. Ghormley, 

Albany 
Discussion: Edward F 

3. Prognosis in Peripheral Vasculat 


| 


Syracuse, 
Brooklyn 
Chronic 


Jerome 


M.D., and Alexander Silz 


glade, 


New York 


Disease am 


Hartung, 


Indications for Treatment. 
Collens, 
ilensky, M.D., Brooklyn 
Discussion: Karl Harpuder, M.D., 
4. Short Wave Diathermy Clinical 

and Technie. 
John S. Coulter. and 
B.P.E.. (invited guests) 
liscussion : Bucky, M.D., New 
5. Radio Interference by Electrical 
Used by Physicians and Surgeons and Means ot 
It 
lloratio B 
Discussion: 


York 


M.D. and Nathan D 


Ne York 
\pplication 


Stafiord L. Osborie, 


Chicago 
York 


Equipment 


(,ustay 


IWVilliams, M.D., New York 
Myron Schwarzchild, Physicist, New 


(invited guest). 


The Combating of Rheumatism 


\t the International Congress on Rheumatic Dis 
eases held in the University of Oxford from 28th 
to 3lst March, 1938, Professor Ralph Pemberton o1 
instead of the 
Lon- 


anew appomtment 


Philadelphia was elected President 
retiring President, Dr. RK. Fortescue Fox of 
don, who did not wish to accept 
\MLember. The resigning 
International Advisory 

Amsterdam, at ihe urgent 


as Council secretary and 
director of the 

van Breemen, 
of the meeting, expressed his willingness to remain 
in function for the The other Council 
Members were re-elected, while Prof. J. Rother of 
serlin got a seat on the Council as Representative 
for Germany. 

A Committee was appointed to collect statistics, 
to revise the by-laws and to reorganize the Journal 
“Acta Rheumatologica.” 

It was decided to accept the 
\merican delegates to hold the 
New York in June, 1940. 

The official subject to be discussed will be: 

(1) The role of infection in rheumatic diseases; 
(2) Nutrition in rheumatism; (3) The 
nificance of orthopaedic work in rheumatic diseases. 


Bureau, 
request 


present. 


invitation of the 


next Congress at 


social sig- 


It was also resolved to hold a symposium on 
therapy in rheumatism and to furnish opportunities 


for free papers 


First International Congress of 
Cosmobiology 
Phe First International Congress of Cosme 
biolo \ will be hie ld June Nice 
under the honorary presidency of Professors d'At 
held oan 


Nowy 


2 and 6 at France, 


sonval and Lumiers Sessions will be 


the university center and the city. metere 


office, in the museum of occanoeraphy, im the 


anthropologie museum and in the International 
Hydrographic Bureau of Monaco. Vhe last ses 
place in the prehistoric caves ot 
laboratory of Dr. Voronott 


published later, 


take 
and the 
Phe scientific program will be 


sion will 
Grimaldi 
excursions and entertainments 


and a number of 


have been provided as part of the 
\ll interested in this first 
tain detailed information by addressing the Exe 
American branch of the 


Minsky, 120) Fast 37th 


program 
congress will ob 
Secretary ot the 
Miss Edna 
York City. 


CULIVE 
congress, 
street, New 


Vegetable Fats Found Digestible and 
Nutritious 

Vegetable fats are completely digestible and they 
satisfactorily fulfill the needs of the body for fat, 
according to Dr. Harry Steenbock of the University 
of Wisconsin. 

Dr. Steenbock and his associates at the Wisconsin 
Experiment Station have confirmed the finding made 
at other experiment stations that lack of fat in the 
diet of experimental animals results in abnormal 
symptoms, including the stopping of growth. They 
found that white rats suffering from want of fat 
could be completely cured in from five to seven 
weeks by feeding them daily five drops of corn 
oil, 15 drops of lard, or 20 drops of a widely known 
vegetable fat. 

The Wisconsin investigators found that all edible 
fats, animal or vegetable, are completely absorbed 
by the body if they will melt below body tempera- 
ture. Hydrogenation of vegetable fats does not 
make them indigestible, therefore, unless it is car- 
ried so far as to give them a melting point of 100 
degrees or more. And this is not done with ordi- 
nary commercial vegetable fat. 

Some fats are digested much more rapidly than 
others, Dr. Steenbock found. He pointed out, how- 
ever, that it has not been proved that quick di- 
gestion is desirable, although it is popularly asso- 
ciated with “easy” digestion. Slowly digested foods 
have a certain value in that they tend to keep one 
from growing hungry before the next meal. — 
Science News Letter. 


(Concluded on page 307) 
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EDITORIALS 


THE PROBLEM OF PERIPHERAL VASCULAR DISEASE 


ver since Medicine has been emancipated from medieval supernatural- 
ism, the factors constituting the difference between the Art and Science, 
or the practice and the theory, have often lacked adequate correlation. “This 
Was in a great measure attributed to a desire to explain pathologic problems 
and an innate willingness to accept the wish as scientific truth. Theories so 
developed have never lived bevond experimental evidence. Such a cireum 
stance strikingly apphes to the grave morbidity associated with certain types 
of peripheral vascular disease. l-tforts to influence them by measures cal 
culated to produce counter-irritation or derivantia have not been consistently 
impressive to warrant more than the suggestion that the solution of the 
problem is close at hand and but needs the continued cooperation of the 
laboratory and bedside to reduce their control to a rational basis. 

The fact that this vear marks the centenary of a new thought: namely, 
the introduction of the appheation of environmental air pressure by Junod 
for the purpose of influencing the peripheral circulation, adds sentiment to 
the present interest displayed about the problem of peripheral vascular dis 
ease. The well known Junod “boot” actually is the forerunner of the 
present more complicated appliance used in the treatment of obliterative vas- 
cular affections of the extremities. The theory advanced by Junod and his 
enthusiastic followers can be reduced to the term hemospasia, which es- 
sentially was purely a development of the time honored etfects expected from 
simple cupping. Unfortunately, the advocates of this new method gradually 
experienced clinical failures because of their inability to evaluate the thera- 
peutic indications on a physiologic basis. It was not until about the end 


of the last century that the epochal studies of Pier reduced the problem 


of hyperemia im various forms to physiologic principles. It is noteworthy, 
however, that while Bier developed Junod’s appliances for the purpose of 
securing properly controlled mixed hyperemia in the extremities, and even 
recognized that they effected a sort of exercise of the peripheral circulation, 
he preferred active or arterial hyperemia by dry heat in the clinical man 
agement of incipient diabetic gangrene and arteriosclerosis. “There is evi 
dence that he placed the mixed hyperemia resulting from the thinning of 
environmental air on a par with congestive hyperemia produced by elastic 
constriction of the extremities. To stimulate local circulation arterial hy 
peremit was accepted by him as more promising in pathologic changes of 
the blood vessels. The underlying principles enunciated by Pier have been 
recognized as practically axiomatic for any form of therapy of a nature to 
produce hyperemia which also includes the present application of diathermy. 

The question suggests itself why Dier’s teaching and Junod’s earlier 
works have not received universal acceptance, especially for the management 
of obliterative vascular disease. There is no doubt that to a certain extent 
the influence of bacteriotherapy and chemotherapy were so spectacular in 
their promise as to overshadow the more mechanical procedures. If these 
measures had proved as effeetive as their promises, they no doubt would 
have remained the method of choice. Their inadequacy however compelled 
revaluation of the older principles of therapy which led to the perfection of 
mechanical exercise and passive hyperemia along the line more recently 
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pointed out by Herrmann.’ This, too, not having proved a panacea ind hay 
ing revealed certain limitations both im its mechanical and clinical 
and more ettective methods. For this put 


aspects, 


stimulated the search for simple 


pose the clint and laboratory have recently been drawn upon to overcome 
the disadvantages incident to older and present day procedures. 


From a clinical point of view the ingenuity of modern mvestigators has 


attempted to elucidate the mee hanism which tatluences the blood and vaseu 
casospasms and organic alterations of the vessel 


lar ch INVES with 
in this issue it is evident that 


walls. In these studies presented elsewhere 
both Collens, Wilensky and Ginsburg? tor the clinieal aspect, and Harpuder, 
Stein, and Byer? for the laboratory phase present results based partly on a 
more exact determination of the underlying processes and the application of 
intermittent or shunt of the blood vessels which appear to be of practical 
value. at least in certain forms of endarterial disease. Their reports conve 


the additional information that correlates the clinical and experimental fae 


tors with the physiologr 


inereased local circulation. Harpuder has experimentally substantiated the 


response in the form of vasodilation and hence 


effect of vascular exer ise on the blood constituents by the use of compres 
sion with a rubber cult combined with muscular exercise under ischemic con 
ditions. \s a result of these observations he has proved the possibility of 


inducing arterlo-venous anastomosis entirely apart from the favorable ettect 
on the capillaries. Carried to a logical conclusion, the simple exercises Sug 
vested appear to be capable of favorably influencing certain types of 
pathologic vessel conditions which in the past have proved refractory to the 
other methods of therapy. The work of Collens and his associates by clinical 
and plethysmographic s udies reveals the possibilities incident. to simplified 
environmental pressure, facilitating intermittent © clusion and release. It 1s 
ore than likely that the combined application of short wave diathermy with 
the mechanical procedure has enhanced the therapeutic results. 


These studies mark an important advance in the management of certain 


types of endarteritis. One can visualize still further simpiification of the 


appliances to produce equally good results. Possibly some modification of 
Pier’s elastic bandage acting as a condenser electrode during its use in short 
wave diathermy may yet prove adequate for this purpose, which would elimi- 
nate the present costly and cumbersome equipment, as already evident from 
Collens’ appliance. In the last analysis these contributions are important 
collateral studies along the lines originated by the contributions of Junod 
and Bier. With the laboratory method now available and utilized new paths 
may lead to a definite solution of the important problem of adequately con 


trolling peripheral vascular disease. 
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ELECTROSURGERY 


onsidered under three divisions: (1) time-honorcd elec 
trocauterization surgical ionization, now sé ldom used: and (3) surgical diathermy, 
st important needs little description as the prin 


which ts 
known to all surgeons. Surgical tonization plays 


ciples underlying Its use are well 


a minor role in the treatment ol superficial lesions and in the process of epilation. 
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Destruction of tissue is brought about by concentration of caustic acid or alkaline 
ions in the tissue in contact with a needle, through which a constant electric current 
is allowed to pass. 

The electrocautery destroys tissues by conduction of heat from this hot loop to 
the tissue. Surgical diathermy, on the other hand, utilizes an electric current of high 
frequency; this current will not produce an electric shock if allowed to pass through 
the tissues of the body, rather it produces destruction of the tissues because they 
offer resistance to the flow of the current. When the current is concentrated in the 
tissues at the tip of a needle, varying degrees of endogenous heating, or even actual 
disintegration of tissue will occur when the tip is applied to it. Unlike the cautery, 
the needle at the end of a surgical diathermy handle is constructed of metal of low 
ciectrical resistance. The needle, therefore, remains comparatively cold, but the tis- 
sue near the needle or in contact with it offers resistance to the flow of the current 
from the needle. The tissue, therefore, is heated or desiccated. Surgical diathermy 
is so frequently regarded as a form of cauterization that: an explanation of the dif- 
ferences in the mechanism involved scems essential, Not only are the cautery and 
surgical diathermy entirely different in construction and effect, but also the accuracy 
of control of the latter is much more delicate than that of the former. 

Monoterminal application of surgical diathermy, in which the active needle 1s 
attached to a single terminal of the diathermy machine by an insulated wire, is spoken 
of as “fulguration” or “desiccation.” 

Biterminal appheation of surgical diathermy consists of attaching the needle to 
one terminal of the diathermy machine by an insulated wire. A large “indifferent” 
plate is placed in contact with the body of the patient at some site remote from the 
lesion. ‘This is attached by means of a wire to a second terminal of the diathermy 
apparatus. Biterminal applications are used in electrocoagulation and in electrosurgical 
cutting 

High frequeney oscillating current used in fulguration, electrodesiccation and 
electrocoagulation is a damped current. On the other hand, high frequency oscillat- 
ing current used for cutting tissues, is undamped; that is, the amplitude of success- 
sive Vibrations does not vary from the maximum. Such an undamped current. is 
usually produced by means of the tube (or valve) type of diathermy machine. Whereas 
a damped high frequency current tends to coagulate tissues, an undamped current 
causes actual disintegration which results in solution of continuity of tissues; this 
latter type of current is called the “cutting” current. 

Surgical diathermy has proved particularly efficacious in certain surgical proce- 
dures, and in time, as new technics are developed, it will undoubtedly be more ex- 
tensively used. Already it has acquired a definite place in the field of neurosurgery. 
Cushing was an enthusiastic advocate of electrosurgery, and Adson applies it) rou- 
tinely for hemostasis in various types of neurosurgery. 

Kirschner, of Germany, published reports of 250 cases in which electrosurgery 
was used. He advocated its use, particularly in amputation of the breast for car- 
cinoma, and in operations on the thorax, especially in resection of a rib or in thora- 
coplasty. Heymann observed that electrosurgery was effective in incision and enu- 
cleation of furuncles and carbuncles, and in the eradication of extensive collections of 
purulent material. Hesse was of the opinion that electrosurgery is of special value 
in the treatment of malignant diseases of the nose and throat, particularly small ma- 
lignant growths of the larynx and of the maxillary sinuses. 

\ number of authors, Mock, Tinker, Jackson, and Heymann have enthusiastically 
advocated the use of surgical diathermy in operations on the thyroid gland, particu- 
larly in operations necessitated by the presence of malignancy or toxic exophthalmic 
goiter. 

Certainly, electrosurgery should merit the continued interest of all surgeons. — 
[Frank I]. Krusen, M.D., Editorial, Surg. Gynec. & Obst. 66:248 (Feb. 1) 1938. | 


WESTERN SECTIONAL MEETING 


The Western group is to be congratulated on the splendid program it 
has prepared for its mid-year session. The Board of Governors of the Con- 
gress owes a debt of gratitude to those of its Western members who con- 
stantly work not only for the welfare of the parent organization but for the 
cause of physical therapy generally. 

Physical therapy has made rapid strides during the past decade. It must 
not be overlooked that the West has contributed its share in scientific re- 
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search in this field and that no small part of the success which has been 
achieved is attributable to Western workers. The Congress is particularly 
pleased in observing the cooperation which the western section is receiving 
for its June program from physicians from other parts. 

For those who find it possible to attend the los \ngeles meeting of the 
Western Section, assurance can be given that the time will be spent. profit 
ably. With the American Medical Association meeting immediately follow 
ing, in San Francisco, the indications are for a very large attendance, since, 
no doubt, many will arrange to attend both sessions — proximity in time and 
location being an attractive feature. 

For those who have not had knowledge of the Los Angeles gathering, 
we suggest that they rearrange their schedule. The program which both the 
Western Section and the Pacific \ssociation are offering is a strong one- 
one which will definitely impress vou with the scope and importance of 


physical medicine in scientific therapy. 


Technician Examinations 


Examinations, Senior and Junior grade, for Registered 


Physical Therapy Technicians are now being arranged fer 
the month of June in Chicago, New York City, and Wash- 


ington, D.C. If there is sufficient demand, examinations will 


be held in other localities. For application, address American 
Registry of Physical Therapy Technicians, 30 North Michi- 


gan Avenue, Chicago, Illinois. 
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Science, News, Comments 


(Continued from page 


Meetings of Physical Therapy Organizations 


In this permanent column will be published information 
about meetings, election of officers, etc., of physical therapy 
organizations. New data should be sent promptly to the 
office of the Secretary, L100 Park Avenue, New York. 


American Congress of Physical Therapy, and 
Amertcan Occupational Therapy Association; Palmer 
September 12th to 15th; Dr. Rich- 
ard Kovacs, 1100 Park Avenue, New York, Secre- 
tary, American Congress; Mrs. Meta’ R. Cobb, 
Executive Secretary, Am. Occup. Therap. \ssoc., 175 


hifth Ave., New York. 


House, Chicago; 


Spectal lustruction Seminar, September 7, 8, 9, 10, 
1038, preceding 7th Annual \merican 
Palmer House. lor information 


see announcement clsewhere this issue. 


Sc SSION, 


oneress, detailed 


Physical Therapy Session; New York State Medi 
cal Society, New York City, May 11th. Madge C. 
McGuinness, M.D., Chairman; Harold J. Har- 
ris, M.D., Westport, N. Y., Secretary. (See an 
nouncement program this issue.) 


Hestern Section of the American Congress of 
Phystcal Therapy and Pactfic Physical Therapy As- 
station, Oth annual session, June 9 and 10, 1938, 
Los Angeles County Medical Association Building, 
Los Angeles, Clinton D. Hubbard, M.D., Secretary, 
Huntington Park, Calif. (See announcement pro- 
gram this issue.) 


Special Committee on Physical 


John 


Spectal Meetings 
Therapy, New York County Medical Society 
Chairman. 


Currence 


Pennsylvania Physical Therapy Association; meet- 
s at the Philadelphia County Medical Society 
Building, third Thursdays from September to June; 
\rno L. Zack, 216 East Broad Street, Bethlehem, 

, Secretary. 
Association; meetings 
\ssociation Build- 


Dail, M.D., 


Pacific Phystcal Therapy 
Los Angeles County Medical 
fourth Wednesday. Clarence W. 


'y., Treas., Loma Linda, Calif. 


ings County Medical Society, Physical Therapy 


tion; meetings at 1313 Bedford \venue, Brook- 
bi-monthly on second Thursdays; Dr. T. 
kel, 5 St. Paul’s Place, Brooklyn, Secretary. 

ew England Phystcal Therapy Soctety; meetings 
Hotel Kenmore, Boston on third Wednesdays 
n October to June; Dr. William McFee, 41 Bay 
e Road, Boston, Mass., Secretary. 


w York Physical Therapy Society; meetings 
first Wednesday from October to May; Dr. 
ge C. L, MeGuinness, 1211 Madison Avenue, 
York, Secretary. 


New Theory of Relativity Announced by 
Yale Scientist 

A new theory of relativity, presented as a more 
effective mathematical tool than the famous Ein- 
stein theory, is offered to the world of science by 
Prof. Leigh Page, widely-known theoretical physicist 
of Yale University. The new theory is expected 
to be useful in interpreting the atom. It will have 
no effect on large scale happenings. 

While Prof. Page does not say so, the effect of 
changing the relativity theory may be likened to 
proposals for changing the Supreme Court, for rela- 
tivity has been pictured as the supreme court of 
science before which all physical laws and theories 
must be judged. 

Prot. Page states in his report: 

“The author believes that Ejinstein’s postulate is 
too restricted to include all possible motions of ma- 
terial particles. In this paper the author will pre- 
sent an alternative theory, and will give reasons 
for believing that it, rather than Einstein’s theory, 
represents the proper formulation of relativity in 
an effectively empty world.” 

Prof. Page broadens Einstein’s relativity theory 
by proving the following result: 

“It is shown,” he says, in summarizing his work, 
“that in an effectively empty world Einstein’s as- 
sumption of an invariant physical interval and an 
absolute four-dimensional space-time is in contra- 
diction with the underlying principle of the rela- 
tivity of motion, and therefore either the one or 
the other must be abandoned.” 

Which is saying in effect that either one or the 
other of the two basic “planks,” on which the 
entire structure of Einstein's relativity theory is 
built, is fundamentally unsound. 

As a very broad theory of which has 
permeated nearly all fields of physical research, the 
relativity theory has more than a rough analogy 
to the Supreme Court of the United States. 

As Prof. W. F. G. Swann has explained regard- 
ing the value of Einstein's relativity theory to sci- 
ence: 

“The theory of relativity serves as a sort of 
supreme court to which we may present our pro- 
posed theories, our proposed laws of nature, for 
validation. The theory of relativity cannot, in gen- 
eral, discover the laws for us, but it can act as a 
useful guide in helping us to our choice.” 

Prof. Swann points out further the basic 
clusion of relativity theory that, in no way, 
possible to detect absolute motion in space. 
theory of science on atoms, gravitation or anything 
else indicates that such an experiment should be 
possible, either relativity theory is wrong or the 
proposed theory is wrong. In this sense the rela- 
tivity theory is a supreme court where the laws 
of nature are put to test. While it does not sug- 
gest new laws, any more than the Supreme Court 
of the nation does, the relativity theory, like the 
Supreme Court, serves as a hurdle which all physi- 
cal laws must surmount to be accepted into the 
realm of science. — Science News Letter. 
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THE LIBRARY 


EINFUEHRUNG IN) DIE KURZWELLEN 
THERAPIE. BEHANDLUNGSTECHNIK UND 
INDIKATIONEN (Introduction to Short Wave 
Therapy. Technic and Indications). Von Dipl.-Ing 
Ernest Fritsch und Dr. med. Martin Schubart, Ber 
lin. 2nd enlarged edition. Cloth. Pp. 200 with 117 
illustrations. Price RM, 5.50.) Berlin Vienna: 
Urban & Schwarzenberg, 1938. 


and 


in German-speaking countries 
diathermy 


It is evident that 
the interest short 
practitioners is widespread, for there are 
several small manuals on this subject published in 
Germany and Austria \s the title implies the 
present small book may be regarded as a primer, 
though as a matter of fact the text embraces a con 
siderable range and includes much of the literature 
that has appeared on the problems of this form ot 
physical therapy. The book differs from the other 
similar works in that it devotes one chapter to fever 
therapy by short wave diathermy, and another, writ- 
ten by the ophthalmologist Gutsch, of Berlin, on 
the treatment of a number of diseases of the eye 
The well known engineer Esau has prepared a short 
introduction in which he makes the claim that it is 
due to the development of the 6-meter apparatus in 
Germany that other countries have abandoned the 
production of 10 to 20 meter apparatus in 
of the former, and that therefore the path taken by 
German physicists heen um 
versally acknowledged to be The text 
proper takes up the physical fundamentals discusses 
the apparatus and electrodes, the biologic effects and 
the indications of short wave therapy and its tech- 
\ smali pamphlet sepa 


wave general 


alre 


favor 
and physicians has 
correct. 


nic in the diverse diseases. 
rate from but placed within the book is providing 
the various rules to be observed in the treatment of 
Bibliographic references are given by sepa- 
rate subjects and years. A good index concludes 
this practical book. The authors introduced 
the problem of selectivity but have fought shy of 
that of specificity which has been claimed by sev- 
eral workers abroad. The main value of the book 
lies in the painstaking attention to details of technic 
in treatment. 


patients. 


have 


FRACTURES AND DISLOCATIONS FOR 
PRACTITIONERS. By Edwin O. Geckeler, M.D., 
F.A.C.S. Cloth. Pp. 252 with 213 illustrations. 
Price $4.00. Baltimore: William Wood & Company, 
1937. 


The title of this book should have been given as 
Fractures and Dislocations for General Practition- 
ers clearly to indicate for which class of readers 
the book has been prepared. The art of properly 
caring for injuries resulting in fractures and dis- 
locations has become so complicated that a large 
tome barely suffices adequately to discuss all phases, 


and several large volumes have appeared within re 
cent years that attempt to be all-inclusive. Unfortu 
nately general practitioners have not the necessary 
leisure to wade through more than a thousand pages, 
and it is therefore praiseworthy that the author, thi 
well known Philadelphia orthopedic surgeon, has 
presented a small manual which can lx 
as a safe guide to the proper diagnosis and rational! 


accepted 
management of the injuries under consideration. | 
a short chapter under the heading of “Follow-uy 
Treatment” (chapter VI) a few devoted 
to physical therapy and occupational exercises t 
functional results. The techmic of treatin: 
fractures is in accord with the latest and accepted 
Similarly the dithcult subject of disloca 
takes up hook. Fact 
chapter has a comparatively Iibliog 
raphic references. Paper, print and illustrations ar 
excellent. The book should be im the 
practitioner who may be called upon to render as 
sustained injurics 


lines arc 
enhance 


methods. 
tions a special part of the 


large list ot 
hands of every 


sistance to patients who have 
with resulting break in the continuity of any part 
of the disarrangements of th 


articulations. 


osseous system or 


J. B. MURPHY, STORMY PETREL Ol 
SURGERY. By Loyal Davis, M.D., M.S., 
Professor of Surgery and Chairman of the I) 
vision of Surgery in) Northwestern University 
Cloth. Pp. 311.) Price $3.00. New York: G. 
Putnam's Sons, 1938. 


This is the biography of one of the world’s grea 
John Benjamin Murphy was born in a 
frontier log cabin at Appleton, Wisconsin, in 1857 
From this humble beginning “J. B.” came to Chicago 
and grew in size. He worked his way through schoo! 
and then medical school, continued his studies 

Germany, and then returned to Chicago. Here his 
skill and his perseverance won him patients, and his 
Irish temperament and his independence of thought 
aroused the ire of his colleagues. He had the ability 
or the misfortune to continually make newspaj 

headlines from the time he worked all might on the 
victims of the Haymarket Square Riot of 1886 

the treatment of former President Roosevelt, 

1912. He was accused of charging exhorbitant fecs, 
and the general practitioners were vehement in thei 
stories of his having stolen patients from them. [1 
contributed handsomely to the knowledge of snr- 
gery. In 1892, he did epoch-making work in intestinal 
surgery by the Murphy button for intestinal «n- 
astomosis. In 1897, he introduced end-to-end suture 
of blood vessels by means of invagination. Artificial 
pneumonthorax was introduced into America ‘y 
Murphy in 1898. He was the recipient of numercus 
honors from Europe and America, but throug! it 
all the Chicago Medical Society refused members ip 
to the “Stormy Petrel of Surgery.” Finally he \ as 
asked to join, and he did. Shortly after, in 1°10, 


surgeons, 


( 
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the American Medical Association elected him presi- 
dent. This story of a successful surgeon who was 
the fourth professor of surgery at Northwestern 
University Medical School is told by another suc- 
cessful surgeon who is the eighth professor of sur- 
gery at Northwestern, This book is most interesting 
and is highly recommended. 


THE PRACTICE OF UROLOGY. By Leon 
Hlerman, B.S., M.D., Professor of Urology, Uni- 
versity of Pennsylvania, Graduate School of Medi- 
cine; Urologist to the Pennsylvania Hospital and 
to the Bryn Mawr Hospital; Consulting Urologist 
to the Methodist Episcopal and Burlington County 
(New Jersey) Hospitals. Cloth. Pp. 923 with 504 
illustrations. Price, $10.00.) Philadelphia Lon- 
don: W. B. Saunders Company, 1938. 

This volume is a practical treatise on diseases of 
the urogenital system intended for the use of the 
general practitioner and surgeon. It is divided into 
nine parts, considering diagnosis; instrumental 
therapeutics in urology; the kidney; the ureter; the 
urinary bladder; the urethra; the penis and scrotum; 
the testicle, spermatic cord and seminal vesicle; the 
prostate gland; urolithiasis; and urogenital tuber- 
culosis and actinomycosis and urinary syphilis. The 
author has had an extensive clinical experience and 
this book is a record of this experience. It is espe- 
cially valuable to the general practitioner because 
considerable space is devoted to diagnosis and to the 
methods and procedures employed daily in treat- 
ment. The author has evaluated in an excellent 
manner the controversial problems of this subject. 
This volume is written in a scholarly manner and is 
excellently illustrated. It is highly recommended as 
a text book for students and as a practical treatise 
on the practice of urology for the general prac- 
titioner and surgeon. 


INFANTILE PARALYSIS AND CEREBRAL 
DIPLEGIA. MertuHops Usep ror THE RESTORATION 
or Function. By Elizabeth Kenny, with Foreword 
by [lerbert J. Wilkinson, Professor of Anatomy and 
Dean of the Faculty of Medicine, University of 
Queensland. Cloth. Pp. 125 with 45 illustrations. 
Price 21/7. Sydney, Australia: Angus & Robertson, 
Ltd., 1937. 

This book provides a detailed discussion of the 
iuthor’s method of treating infantile paralysis and 
erebral diplegia. Apparently Kenny gives a more 
ficient, thorough and intensive treatment of these 
ases under the most suitable conditidns than is 
isually possible. The method of treatment is based 
n the following principles: maintenance of a bright 
nental outlook; maintenance of impulse; hydro- 
herapy and remedial exercises; maintenance of cir- 
ulation; and avoidance of generally accepted meth- 
ds of immobilization. In the use of underwater 
xercises Kenny believes that individual tanks should 
e used, because in the larger pools it is impossible 

) obtain the same degree of cooperation between 
he patient and the technician; and a newly acquired 
iovement may not be perceived as soon as it may 

= by the method of individual tanks and through 

ls oversight, may be overtaxed and so weakened. 
fer principle of the avoidance of the generally ac- 


cepted methods of immobilization certainly would be 
questioned by those treating infantile paralysis in 
this country. It is the author's belief that the 
paralyzed limbs should be allowed to remain in 
their natural position between exercises. This nat- 
ural position is approximately the position of the 
body when a standing pose is maintained with the 
feet slightly apart and the hands by the sides. There 
are a number of excellent descriptions and illustra- 
tions of apparatus used in the treatment of in- 
fantile paralysis and cerebral diplegia. This book 
should be read by everyone treating infantile paraly- 
sis and cerebral diplegia. 


ARTIFICIAL FEVER, PRODUCED BY PHY- 
SICAL MEANS, ITS DEVELOPMENT AND 
APPLICATION. By Clarence A. Neymann, A.B., 
M.D., FLRLS.M., Associate Professor of Psychiatry, 
Northwestern University Medical School, Honorary 
Protessor of Medicine, National University of 
Mexico, C.R.B. Exchange Professor of the Uni- 
versities of Ghent, Liege, Louvain and Brussels, 
Jelgium. Cloth. Pp. 294 with 68 illustrations. Price, 
$6.00. Springfield, Hlinois: Charles C. Thomas, 
193. 

Hyperpyrexia produced by physical agents is a 
new field in physical therapy, although various ap- 
plications of heat which must have produced fever 
were used empirically from ancient times. The sec- 
ond chapter gives an interesting history of this sub- 
ject. The physiology of hyperpyrexia and a com- 
parison of the fever produced by external heat and 
by high frequency currents are considered in the 
third and fourth chapters. As Neymann and Os- 
borne published their first work on electropyrexia 
in September 1929 it is natural that most of the 
volume is devoted to a discussion of this method of 
producing fever. Chapter five is on the technic of 
electropyrexia. The remaining chapters are devoted 
to the diseases which the author and other workers 
at Northwestern University have treated by fever 
produced by high frequency currents — dementia 
paralytica, syphilis of the central nervous system, 
primary and secondary syphilis, multiple sclerosis, 
chorea minor, arthritis, gonorrhea, and asthma. This 
is a most complete monograph on electropyrexia 
and can be highly recommended. 


DIAGNOSTIK CHIRURGISCHER ERKRANK- 
UNGEN. Mit EINscHLuss DER DIFFERENTIALDIAG- 
NOSTIK UND ROENTGENDIAGNOSTIK. LEHRBUCH FUR 
STUDIERENDE UND AERZTE (Diagnostics of Surgical 
Diseases. Including Differential and X-Ray Diagno- 
sis. A Text Book for Students and Physicians). 
Von Prof. Dr. Rudolf Demel. Chief of the Surgical 
Department of the Hospital Rudolf Foundation in 
Vienna. Second Edition. Cloth. Pp 863, with 847 
illustrations in the text and &2 in 24 plates. Price, 
Rm. 20. Vienna: Wilhelm Maudrich (American 
Agency, Chicago Medical Book Co., Chicago), 1937. 


The favorable opinion expressed in a review ot 
the first edition in the ArcHIves (May, 1935), has 
been proved justified, as can be seen from the fact 
that in spite of the poor economic condition, which 
especially affected German speaking countries, the 
entire first output has been sold out. Professor 


- 
| 
\ 
al 
il 
! . 
4 
co 
) 
t\ 
i 
his 
his 
[hie 
r 
1 
al 
re 
al 
us 
it 
ip 
as 
10, 
» 


310 ARCHIVES OF 


Demel thereupon revised the present edition with 
out, however, having undertaken any radical changes 
In fact there them. So tar as 
size and bookmaking are concerned, they are vir- 
tually identical with those of the first publication 
Only a number of illustrations have been added at 
the suggestion of general practitioners, to facilitate 
the differential diagnosis of a number of surgical 
affections. It will be noted that the large sale has en- 
abled the publisher to reduce the price of the hook 
from 30 to 20 marks, in spite of the added cost of 
production. Since the subtitle is somewhat mislead- 
ing, it should be stated that while the hook does con- 
tain a large number of x-ray photographs, these are 


was no need for 


simply illustrations to facilitate the diagnosis of the 
conditions, injuries or malformations described in 


the text. In other words such x-ray illustrations 


have been selected as the average surgeon requires 
to confirm a diagnosis in doubtful cases. We can 
only reiterate what we have implied in the first re 
view; namely, that this work is practical and 
therefore meets the needs of students and all prac 
titioners interested the 


correct diagnosis of the surgical diseases commonly 


proper recognition and 


encountered in daily practice. 


THE THINKING BODY. A Stupy or THE Bat- 
ANCING Forces oF Dynamic Man. By Mabel Els- 
worth Todd. Foreword by E. G. Brackett, M.D 
Cloth. Price $4.00. Pp. 314 with 91 illustrations. New 
York and London: Paul B. Hoehe - Inc. ; Medical 


Book Department of Harper & Brothers, 1937. 
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This volume contains a complete discussion of the 
whole problem ol posture and locomotion There 1s 
an excellent presentation of the theory that form 
follows function. The reactions of the hody to the 
inertia, and the mechanical 
original 


forces of gravity and 


forces of the body are discussed in an 
manner. The chapters on balancing forces in stand 
ing and walking should be read by everyone inter 
ested in good body mechanics. Unfortunately the ex 
position is interwoven with such highly colored and 
descriptive efforts as to reduce the formality of this 
important thesis to the suspicious level of so-called 


poetic license. An example in point is the follow 


ing paragraph 
Imagination itself, or the inner image, is a form of 
physical expression, and the motor response ts the reflection 
Memory records the reaction, as noted by Proust 
recovering himself from stumbling over uneven flag 
1 courtyard, he received a sudden release from 
yloom and discouragement, and upon analysis related it to a 
happier time, when the same thing occurred to him = befor 
the ha t of St. Mark's in Venice he notes, “from 
caverns derker than that from which flashes the com 
which we can predict thanks to the unimaginable ce 
fensive force of inveterate habit, thanks to the hidden 
serves which by a sudden impulse habit hurls at the 
minute into the fray my inactivity Was aroused 
length.” 


In scientific discourse a verbofuge stvle tends t 
the subje cl 

It is like 
with too much condi 


distract attention from the essence of 


and the conclusions of the contribution 
overloading substantial food 
In the end one tends to develop a mental in 


the nutrient properties 


ment. 
digestion without benefit of 
of the basic food, This volume will be found inter 
esting reading, but one questions its value under its 
stylistic format. 


Hyperpyrexia of Lymphopathia Venerea — Tauber and Squires 


(Continued from page 294) 
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(Discussions on this article will be published in an early issue 
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41:177 (Mar.) 1937. 

Injections Intraveineuses avec Vantigene de la lymphogranu 
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Cultivation of Virus of Lymphogranuloma Inguinale and Its 


Report, J. A. M. A. 103:404 (Aug. 11) 
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Short - Wave Therapy in Gynecology and Ob- 
stetrics. Edward G. Waters. 


Am. Obstet. & Gynec. 35:143 (Jan.) 1938. 


Interest in the possibilities of short-wave ther- 


apy in and gynecology aroused 
by its presumed ability to produce heat for con- 
ditions and in 
to it in the usual 
tions it had long 
appled adequately, 


fit would be derived. 


obstetrics Was 
inaccessible 
form In the several condi- 
felt that if heat could be 
safely, and easily, much bene- 
It was decided to use short- 
therapy in such conditions as might 
benefit heat and the 
changes resulting therefrom. 


locations otherwise 


been 


con- 


ceivebly from tissue physi 


All of 
the hos- 


ologic tissue 
the treatments viven to patients 


pital and under careful supervision. 


Were 


Sixty-four patients who presented as the out- 
standing symptom infected and foul lochia, were 
treated therapy. 
Many of these were accompanied by tenderness 
of the uterus, and several were complicated by 
very high temperature and pelvic pain. The foul 
lochia cleared in all but four of these sixty-four 


observed and with short-wave 


and in two cases the patient's condition pro- 


gressed to general sepsis. 


eight cases of subinvolution of the 
uterus responded promptly to therapy, although 
three patients had been treated by the usual oxy- 
Without response In there 
a marked bleeding amounting to 
hemorrhage, and this patient was subsequently 
found to have a large intrauterine piece of re- 
tained placenta 


Seven of 


tocies one Case Was 


increase in 


In ten cases of dysmenorrhea treated, the re- 


ults were less startling. Four failed completely 
» be relieved. None of these four showed gross 
elvic abnormalities to account for the dysmenor- 
hea. In the six patients who had complete re- 
ef, the pain recurred in four at subsequent men- 
trual periods four 
epetition of the treatment again affected tem- 
orary relief. 

The 


valgias of 


However, in three of these 


results 
extremities, 


constant obtained in 
the and neck, 
here the response was early and permanent and 
ith a minimum number of treatments. 


Mmeost were 


back, 


In the twelve cases of breast abscess, better 
sults were obtained than the figures indicate. 
ven of these entered the hospital for incision 
id drainage, but the subsequent course could 
fairly described as being less painful and as- 
ciated with more rapid convalescence than one 
uld ordinarily expect. 

Ten patients with phlebitis were treated and 
nical effected in nine. The average pe- 
dof disability was not much shorter than with 
her forms of therapy, but the relief to the pa- 


cure 


3] 


tient earlier and was more definite and 
lasting than those observed and treated by other 
methods. 


came 


Artificial Fever Therapy of Sydenham’s Chorea. 
H. W. Kendell. and W. M. Simpson. 


Ohio State M. J. 33:1097 (Oct.) 1937. 


Kendell and Simpson have subjected five pa- 
tients suffering from Sydenham’'s chorea to arti- 
ficial fever therapy, using the Kettering hyper- 
therm. All experienced prompt cessation of chor- 
eiform movements. None have had recurrence. 
There four females and male. The 
duration of chorea prior to administration of 
artificial fever ranged from ten days to three 
weeks in the four severe cases, and in one mild 
case there had been repeated attacks for one 
vear artificial fever therapy was given. 
These patients given from one to 
treatments, the average single fever session be- 
ing three hours between 104 and 105 F. The 
period of observation extends from six weeks to 
four and one-half years. In addition to the 
choreiform movements, three patients showed 
evidence of carditis as demonstrated by mitral 
murmers,  electrocardiographic and 
tachycardia. The mitral murmers disappeared in 
all following treatment. The normal cardiac rate 
and rhythm restored. Two patients had 
polyarticular arthritis, which also responded 
promptly to artificial fever. No other form of 
treatment was employed in these cases. All the 
children tolerated the treatments well; none were 
injured in any way by the artificial fever treat- 
ments. — [Abstr. J. A. M. A. 109:2020 (Dec. 11) 
1937.] 


were one 


before 


were eleven 


changes 


Was 


Physical Treatment in Brucellosis. L. Feldmann. 
Brit. J. Phys. Med. 12:157 (Nov.) 1937. 


Our patients were treated at first in other hos- 
pitals and were subsequently referred to us at 
the Research Institute at Tashkend, Russia. Out 
of sixty-eight patients with brucellosis, 48 were 
treated with general diathermy. In nine 
the improvement was considerable, in 32 it was 
moderate, and in seven no change was recorded. 
The forty-one cases showing improvement were 
of the “reactive” form of brucellosis, i.e., with 
cellulitis during the period of development with- 
out coarse changes in the visceral organs or af- 
fection of the peripheral nervous system. The 
results were not so good in the thirty-two cases 
with widely-spread cellulitis, peri- and para-arth- 
ritis, some enlargement of the lymphatic glands, 
participation of liver and spleen and to some ex- 
tent of heart and blood vessels, changes in blood, 
etc., and pronounced affection of meningo-cere- 


cases 
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Still this group, in spite of the 
changes in different or- 
capable of certain 


character 
anatomical 
was 


bral 
presence of 
gans and systems, 
amount of improvement 
not showing any improvement were 
lesions of the central system, 
ceral organs were unaffected by the general dia 
thermy. 

Out of nine cases treated by 
improvement was noted in four, in 
probably had the anaesthetic effect of this meth- 
od. The material received by us nevertheless 
shows us that the data on which we 
decided our therapy, proved absolutely 


Finally the seven cases 
those with 


nervous and Vis- 


ultraviolet 
which we 


Tavs, 


original 
correct. 


Experiences in Treatment With Radium in Cases 
of Malignant Tumors of the Upper Respiratory 
and Alimentary Passages With Regional Meta- 
static Involvement of the Lymphatic Gland. 
(Radiotherapeutische Edfahrungen bei bosarti- 
gen Geschwiilsten der oberen Luft-und Speise- 
wege mit regionaren Lymphknotenmetastasen). 
A. Pagani. 


? 


§9:575 (August) 1937. 

neoplasms are conceived by 
originating from the soft 
the base of the 
lateral posteriot 
most efficient treat 
tumor is not 
radiation but 


Strahlentherapic 


Mesopharyngeal 
the author as 
and uvula, the 
from valleculae, and 
mesopharyngeal wall 
ment of this 
limited to any 
rather to an intelligent application by 
prolonged fractional roentgen therapy, or radium, 
Pagani ad- 
therapy for 


palat« 
tonsils, tonzue, 
from. the 
The 
malignant 
form of 


form. of 
specific 
means of 


often associated with electrosurgery 
vocates prolonged fractional x-ray 
the primary and the involvement of the lymphat 
ic glands. Electrocoagulation and radio-puncture 
is advised for localized non-metastatic 
of the soft palate, but equally good results were 
obtained with technic. Summar- 
izing his results, the author showed that he 
able to obtain with prolonged fractional x-ray 
treatment 25 per cent, and 3 vears to 21 per cent, 
and 5 j from symptoms in condi 
tions involving the lymphatic glands. The cnd 
result depends on carly diagnosis and the viru 


growths 


fractional x-ray 
was 
freedom 


vears 


lence of the disease. 


On Ray Therapy of Keloid. (Ueber die Strahlen- 
behandlung der Keloide.) W. Baensch. 


Strahlentherapie 60:204 (Oct.) 1937. 


For keloids the author suggests treatment with 


this to be used in the 
combined with irradia 
tion applied at a distance. The procedure is equal 
to the one used with malignant tumors. As a rule 
1 milligram emitted per 1 cubic centimetre. 
The needles introduced directly into the 
mass and passed below as far as reached by the 
keloid, (beware of treating too superficially!). 
According to the extent of the 
are used containing 1.2 and 4 milligrams and at 
a length of 1.2 and 4 centimetres. The filtration 
of the preparation is 0.5 platinum-iridium. When 


radium as first 
form of radio 


choice, 
puncture, 


was 
were 


process, edles 
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irradiation at a distance is the objective, radium 
preparations containing 5-10 milligrams filtered 
with 0.5 platinum-iridium are distributed over the 
surface of the keloids. The distance is about 1 
centimetre. Good cosmetic results were obtained 
by that form of therapy in 36 per cent, extensive 
improvement was produced in &3 per cent; 17 
per cent of the cases did not react. Though x-ray 
treatment proved equally successful (cosmetic 
ally) in 36.6 per cent, improvement was noticed 
only in 68 per cent, while the number of refrac- 
tory cases amounted to 31.8 per cent. 


Physical Basis of Ultra Short Wave Therapy. 
H. Rajewski and H. Schafer. 


Deutsche med. Wehnschr. 63:1065 (July 9) 1937. 


Electric current produced by short waves 1s 
broken up in the body into a conducting current 
and a displacement current. The conducting cur 
rent produces heat, and is independent from the 
wavelength. The power of the displacement cur 


rent is universally proportionate to the wave 
lengt! The principle of 
not apply to the human body. The electrical con 
of the tissue depends upon the 
Experiments 
bette: 
favorable arc 


selective heating does 


ductivity micro 
structures of the cells. 
that the 
the therapeutic results 
short 
vet instruments cenerating such short waves cat 
not be obtained for clinical use It is probabl 
that ultrashort wave will be used eventually for 
diagnostic purposes. Further developments in the 
held of short waves will extend their applications 
to therapy as well as to diagnosis, thus adding 
a new chapter of biophysical research for prac 
tical use in medicine. 


scopic 
shorter the waves. the 
The 


waves of three meter wave length, but as 


showed 
Whe rst 
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Use of Fever Therapy With Children. 
B. Ferderber. 


Pennsylvania M. J. 


Murray 


41:354 (Feb.) 1938. 


Sydenham’'s chorea is a fairly common child 
hood disease in which the pathologic and bac 
teriologic changes are still subjects of contro 
versy. In spite of indefinite findings, hyperpy 
rexia offers some help. There is greater dange 
of undertreating than overtreating choreics. Pa 
tients that received less than 15 to 18 hours ot! 
fever between 105 and 106 F. were symptom-fre¢ 
from 4 to 6 months, but gradually lapsed int: 
their former state of involuntary movements 
restlessness, and irritability. Those who receive: 
from & to 10 treatments of no less than 3 hour 
each improved so that they are now classed a 
healthy, normal children, assuming, of cours: 
that there is no permanent cardiac complicatior 
A child with carditis appeared at first to be ur 
suited for hyperpyrexia, but even with a hig 
pulse and respiratory rate during treatment, n 
complications developed. 

The routine preparation of a choreic for fev 
treatment as suggested by Dr. McCormick is : 
follows: Assuming a diagnosis is correct, sed: 
tives are prescribed for rest, and salicylates ar 
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administered to tolerance before and after all 
foci of infection have been removed. Breakfast 
is omitted and a small dose of barbiturate 1s giv- 
en on the morning of the treatment. It was 
observed that a rapidly raising of the child’s 
temperature to its eptimum was not satisfactory 
because the patient’s psychic and physical status 
did not accommodate itself to sudden changes in 
frequently 
sedatives during 
with opiates in 
been which was 

Slow, shallow 


readily It was 
necessary to additional 
treatment, a situation experience 
children under age 12 has not 
neither pleasant nor satisfactory 
respirations, even 
opiates are not conducive to the operator's peace 
of mind. Barbiturates in small doses have been 
with results in many 


environment very 


give 


cyanosis, and necrosis) from 


given satisfactory CASES 


Electro-Coagulation Treatment for Inoperable 
Carcinoma of Rectum. Warner F. Bowers. 


Nebraska M. J. 23:41 (Feb.) 1938. 


An elaborate instrumentarium is not necessary 
in employing cauterization for carcinoma of the 
rectum number of courses which 
may be followed in employing cauterization for 
In most instances, it is posst- 


There are a 


rectal carcinoma 

ble to cauterize the 
of establishing a colostomy 
in cases of partial obstruction 
distention of the bowel is not a factor. 


lesion without the necessity 
This is applicable 
where proximal 
In cases 
where there is complete occlusion of the lumen 
with symptoms of intestinal obstruction and dis- 
tention, some type of decompression is necessary 
before The surgeon 
must decide whether he expects to use the meth- 
od of total or fractional cauterization. In total 
cauterization, an attempt is made to destroy all 
of the tumor in one. sitting while in fractional 
cauterization, an adequate lumen is established 
by coagulation and the patient then is frequently 
examined and present, 


cauterization can be used 


again is 
This type of pro- 
patients who 


when. stenosis 
further cauterization is done 
employed even in 
poor operative risks due to advanced 
age or some other organic condition. From what 
has been said the author feels that cauterization, 
if employed in selected cases, relieves the pain 
and discomfort attending inoperable carcinoma 
f the rectum. The procedure often obviates 
the necessity for establishment of a colostomy 
ind so commends itself to the patienf. It may 
be used in patients who cannot tolerate wide ex- 
‘ision and multiple stage procedures may be done 
f required. The procedure is simple and satis- 
fving if ordinary skill and common sense are 
mployed. 


cedure can be 


are Very 


Artificial Fever as Adjunct in Treatment of Neu- 
rosyphilis. Norman N. Epstein. 


Arch. Dermat. & Syph. 37:254 (Feb.) 1938. 


In conjunction with drugs, fever therapy was 
dministered to all the patients in the series. An 
ffort was made to give each patient a series of 
en weekly treatments, each consisting of five 


hours at a temperature of approximately 40 or 
40.5 C. (104 or 105 F.). No patient is included 
in this series who did not receive at least four 
treatments totaling twenty hours. The number 
of hours of fever for the entire group of eighty- 
seven patients was 4,720, or an average of 54.2 
hours for each patient. Four patients had re- 
ceived malaria therapy previously, but results had 
not been satisfactory. The clinical response in 
cases of dementia paralytica was satisfactory. 
The best results were obtained where the ser- 
ologic reactions of the spinal fluid became nor- 
mal, although in which the changes 
in the spinal fluid were not marked considerable 
clinical was noted. An excellent 
clinical response was noted in eight tabetic de- 
mentia patients. In five of these the results of 
serologic tests paralleled the clinical results; in 
two patients there was no change, while in one 
a moderate improvement occurred in the spinal 
fluid. Cessation of convulsive seizures, relief of 
lightning pains, improvement in gait and ability 
to resume a gainful occupation were the criteria 
which served as a guide in the evaluation of the 
clinical response. 

The clinical response in tabes doralis did not 
parallel the serologic response. Reversal of the 
reaction of the spinal fluid was not always ac- 
companied by symptomatic relief. The clinical 
result was considered excellent in cight patients; 
moderate clinical improvement was noted in six; 
there slight improvement in four; and no 
relief of symptoms was experienced by six. Pains 
of various types, mainly shooting, were noted by 
eighteen patients. All had complete or partial 
relief of pain during the period of fever therapy. 
This relief was permanent in eight, while in the 
rest the pains recurred after weeks or months 
to a greater or less extent. It was seldom neces- 
sary to administer narcotics to any of this group 
treated by this method. Some decrease in ataxia 
was noted in five; in one, however, was the gait 
tonormal. 

Of the ten patients with meningvascular syph- 
ilis, three were asymptomatic. The remaining 
seven experienced marked improvement in gen- 
eral health. 


several in 


improvement 


Was 


restored 


Changes in Infra-Red Photographs Taken Dur- 


ing Treatment of Varicose Veins. Earle E. 


Wilson. 


Am. J. Surg. 37:470 (Sept.) 1937 


Infra-red photography visualizes superficial 
veins, visible and concealed varicosities, and ven- 
ous dilatations due to obstruction. This suggested 
that infra-red might afford a satisfactory index 
of the progress of treatment of varicose veins 
by showing changes in the appearance of the 
vessels corresponding with the obliteration of 
the varicosities. To determine whether clinical 
progress is accompanied by changes in the infra- 
red picture, a number of cases were photo- 
graphed at intervals by infra-red and convention- 
al technic. 

The information 


drawn from this study re- 
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sulted in the formulation of the following con- 


clusions: 
Chanzes in infra-red 
not necessarily parallel the findings obtained by 


serial photographs do 


clinical examination of varicose veins under 
treatment. The infra-red photograph may fail to 
demonstrate satisfactorily large veins of imme 


significance. Consequently, it may 
obliteration of these Veins 


after other 


diate clinical 
fail to demonstrate the 
after treatment The 
wise successful treatment, of small tortuous veins 
in the infra-red picture and which are not dem 
onstrable clinically, may be a determining factor 
“cure.” The 
vein, the 


persistence, 


in the prognosis and permanency of 
thickness of the skin 
thickness of the vein wall, 
vein are determining factors in the 
ibility of superficial The 
which influence the visibility of 
cosities must be considered in the 
the infra-red photograph as an 
therapeutic The value of the 
red photograph of varicose might be en- 
hanced by the use of stereoscopic infra-red pic 
This would a “third dimension” and 


overlying the 
and the size of the 
infra-red vis 
factors 


veins same 


infra-red vari 
evaluation of 
index of the 
progress infra- 


veins 


information 
different levels in the 


tures, 
micht 
venuvus circulation at 


give valuable concerning the 


skin 


Fluorescence Microscopy on Living Virus With 
oblique Incident Illumination. F. Himinelweit. 


Lancet 2:444 (Aug. 21) 1937. 


In fluorescence microscopy two methods of il- 
luminating the object are firstly, by 
means of a suitable substage 
ondly, by oblique incident illumination. 


available; 
condenser and, 


Modern Surgery of Retinal Detachment. Harry 
S. Gradle, and Samuel J. Meyer. 
Surg., Gynec. & Obst. 66:380 (Feb. 15) 1938 


Modern electrosurgical treatment of retinal de- 
tachment consists of several well accepted meth 


ods which have stood the trial of experience. 
Today it is merely a question which of the 
technics utilized renders greatest service. Elec 


trocoagulation by conventional diathermy offers 
two approaches: (1) surface coagulation with 
blunt electrodes, and (2) electropunctures with 
production of coagulation of the choroid. The 


former method was introduced to produce exten 


sive retinochoroiditis which resulted in closing 
of the tear. The latter one is associated with 
Weve's studies of the electrocoagulation over 
the region of the tear. The revival by Vogt 


and Imre of the 19th century method of treating 
retinal detachment by electrolysis, called katho- 
lysis has brought to the fore a method based on 
long established clinical facts. 

In favor of katholysis is the precision with 
which its effect on the ocular tissues is circum 


scribed. There is no extensive spread of the 
current and on this account no damage is in- 
flicted on other intra-ocular structures remote 


from the area of operation. After katholysis 
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there are usually not seen any complications 
such as cyclitis, iritis, cataract, and optic neuritis 
which follow in retinal detach- 
ment treated by any one of the surgical diather- 
Another advantage of katholysis 
is its value in localizing the site of the retinal 
tear. At the point of insertion of the negative 
electrode through the sclera and choroid, a string 
of hydrogen bubbles about 2 to 3 mm. long is 
to be seen, easily recognizable on ophthalmo- 
scopic examination; these bubbles afford an im- 
portant mark of the relationship of the puncture 


to the the retinal 


some cases in 


my procedures. 


site of tear. 


Infra-Red Photography in Diagnosis of Vascular 

Tumors. F. Ronchese. 

Am. J. Surg. 37:475 (Sept.) 1937. 

Infra-red photographs are obtained with an or- 
dinary clinical camera, special infra-red plates, 
a special filter, and an incandescent tungsten fila- 

lamp (500 W.), with an time 
from three to five seconds 

Further details of technic and references can 
be obtained from the papers of Haxthausen, 
Massopust and others. Ronchese concluded that 
infra-red photography is a valuable method of 
investigation in the diagnosis of vascular cutane 


ment exposure 


ous tumors in the living, when the presence of 


blood is doubtful. 


Short Wave Treatment During Childhood. W. 


Matheja. 
Kinderarztl. 


Matheja demonstrates that in all non-specific in- 
flammations of the cervical lymph nodes the results 
of short wave treatments are more rapid and more 
reliable than is the any other form of 
treatment. No difficulties encountered in_ the 
ambulatory treatment of the glands. The main ef- 
fects of the short wave treatment are rapid dis- 
appearance of pain and fever, improvement in the 
general and cure. The the 
process of recovery is dependent on the duration ot 
the glandular inflammation. New glandular swell- 
ings, in which the treatment of short waves is be- 
gun early, are quickly absorbed. Cases of adenitis 
that have existed for longer periods break down 
more rapidly under the influence of the short waves 
and can be subjected earlier to surgical treatment. 
In the 
lymph nodes and in case of specific, particularly tu- 
berculous, adenitis, the treatment with short waves 
is ineffective. However, its effects are especially 
favorable in children with cutaneous and subcutane- 
ous hematomas and in the deep lying abscesses. In 
otitis media the results were not favorable; only the 
acute forms responded somewhat, but even here the 
short wave treatment could not be relied on, for it 
failed in a number of acute otitides. In chronic 
media there effect whatever. Good 


1937. 


Praxis 8:453 (Nov.) 


case im 
are 


condition course of 


presence of chronic nodules of the cervical 


otitis was no 


results were obtained with short wave therapy in a 
case of pleural empyema, but reports in the litera 
ture indicate that such favorable results cannot be 
expected in all cases of this type. —[Abst. J. A 
M. A. 110:321 (Jan. 22) 1938.] 
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